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ABSTRACT
The relationship between environmental factors and individual health outcomes
has historically been a major area of interest for multiple scientific disciplines. However,
the specific environmental factors relevant for describing this relationship and effective
measuring methods are unclear. One approach that may assist in addressing these issues
is by analyzing this relationship using a comprehensive theoretical framework. This study
used a social-ecological model first proposed by Moos and colleagues (Insel & Moos,
1974: Moos & Moos, 1976) to investigate connections between environmental factors
and mental health recovery outcomes of psychiatric distress, management of mental
health symptoms, and recovery-oriented behavior. A series of hierarchical regression
models were used to determine the relative strength of association to mental health
outcomes for four variables: Objective Structural Factors (O-S), Subjective Structural
Factors (S-S), Objective Psychosocial Factors (O-P), and Subjective Psychosocial
Factors (S-P). Environmental factors were assessed using resident perceptions from a
sample of persons with serious mental illness and a combination of researcher
observations and geocoded GIS data. The results of these models supported hypotheses
consistent with a social-ecological model; that psychosocial environmental factors more
“proximal” to residents significantly influence individual health outcomes unaccounted
for by more “distal” structural environmental factors. Furthermore, the results illustrate
that psychosocial environmental factors and subjective measurements of these factors
explain a significant amount of variance in individual mental health outcomes even when
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accounting for variance explained by other variables. Finally, this study revealed that
environmental factors have a modest impact on individual mental health factors. Findings
from this study have implications for community integration and independent living for
persons with serious mental illness, advocacy efforts for residents, and policy decisions
for community leaders to promote and maintain positive mental health outcomes within
environments.
Keywords: Community integration, GIS, Recovery, Severe Mental Illness, Social
Ecology
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CHAPTER 1
INTRODUCTION
1.1 Environment-Individual Health Associations
The association between environmental factors and the individual health
outcomes of residents has historically been a significant area of interest for various
scientific disciplines, including Sociology, Geography, Public Health, Urban Planning,
Anthropology, Criminology, and Psychology. Descriptions of the environment vary
across disciplines, and researchers have conducted a plethora of studies that have
examined the role of “place,” “context,” “neighborhood,” “residence,” “community,” and
associations to numerous physical, behavioral, and mental health outcomes at the
individual level. Over the past century, researchers have uncovered connections between
environmental factors and outcomes such as physical activity, increased mortality,
conduct disorder, alcohol and drug use, depression, anxiety, psychological distress, and
criminal activity (Cutrona et al., 2005; Cutrona, Wallace and Wesner, 2006; Ellaway,
Macintyre & Kearns, 2001; Kawachi & Berkman, 2003; Mennis, Stahler & Mason 2016;
Meyer, Castro-Schilo & Aguilar-Gaxiola, 2014; Pickett & Pearl, 2001; Ross, 2000; Ross
& Mirowsky, 2001; Sampson, Raudenbush & Earls, 1997). Researchers initially noted an
association between environmental factors and individual health outcomes from research
findings which illustrated that variations in health outcomes were stratified mainly by
socioeconomic status at the neighborhood and individual levels. Since then, researchers
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have consistently identified relationships between various environmental factors and
resident health outcomes but have been less consistent in conceptualizing how this
relationship operates (Cummins, Curtis, Diez-Roux & Macintyre, 2007; Cummins,
Macintyre, Davidson & Ellaway, 2005; Macintyre, Ellaway & Cummins, 2002; Sampson
et al., 2002).
Therefore, beginning in the 1990s, there was a resurgence of studies that
attempted to solidify the etiology and pathways by which environmental factors were
related to differences in individual health outcomes (Macintyre et al., 2002; Matthews &
Yang, 2010; Sampson, Morenoff, & Gannon-Rowley 2002). Researchers were in part
spurred to conduct these studies due to a need for more empirical data to develop
evidence-based treatment interventions and direct policy decisions (Cummins et al.,
2007). Additionally, methodological advances such as enhanced geographic mapping
techniques, multilevel regression models, machine learning, and the development of
nationwide epidemiological surveys allowed researchers to conduct more sophisticated
statistical analyses, manipulate large datasets of resident information, and analyze spatial
relationships between residents, material infrastructure and resources within the
environment, furthering their understanding of the relationship between environmental
factors and individual health outcomes (Brown, 2013; Forthman, Colaizzi, Yeh, Kuplicki,
& Paulus, 2021; Sampson et al., 1997; Stahler et al., 2007; Wang et al., 2019).
This revitalization in research has led to a set of ongoing debates about the
mechanisms responsible for the relationship between environmental factors and resident
health outcomes. On one hand, researchers have argued that associations between the
environment and individual health outcomes are due to the composition of individual
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resident characteristics and structural resources within a specific ‘space’ such as
unemployment rates, socioeconomic status, or demographic makeup (Cutrona, Russell,
Hessling, Brown & Murry, 2000). On the other hand, other researchers have argued that
an independent neighborhood context emerges as the result of dynamic psychosocial
processes of people living together within a specific ‘place’; effects that are unable to be
captured by the composition of population characteristics and available structural
resources alone (Cutrona et al., 2000; Macintyre et al., 2002; Sampson et al., 1997). Both
sides of the debate have raced to provide empirical evidence for their argument, creating
yet another debate on the effectiveness of objective and subjective methods of
measurement in assessing an environment-individual relationship. Objective measures of
the environment represent a traditional approach; using readily available data from the
U.S. Census or epidemiological surveys to capture aggregate population characteristics.
Supporters of the compositional perspective have praised these methods, but opponents
have criticized this technique as being unrepresentative of individual residents and absent
of any moderating or mediating explanations (Ellaway et al., 2001; Gebel, Bauman,
Sugiyama, & Owen, 2010; Macintyre et al., 2002; Mair, Diez-Roux & Galea, 2008).
Subjective measures represent a more novel approach. Supporters of the contextual
perspective champion this method as an accurate measure of individual experiences,
social climates, and utilization of neighborhood resources, but studies using this approach
have provided mixed results, and critics have noted that subjective measures may be
vulnerable to bias (Hill & Maimon, 2013). These debates highlight a critical issue within
the literature; the lack of a comprehensive theoretical framework to explore the
relationship between environmental factors and individual health outcomes. Theoretical

3

frameworks are critical for describing proposed relationships and causal pathways
because they allow for the findings of studies to be generalized and replicated by other
researchers (Cummins et al., 2007). In addition, theoretical frameworks provide a
rationale for including predictor variables, measurement techniques, and outcomes within
studies. Therefore, studies exploring the relationship between environmental factors and
individual health outcomes would benefit from using a theoretical framework to
determine relevant environmental factors (e.g., structural environmental factors or
psychosocial environmental factors) and methods of measuring these factors (e.g.,
objective or subjective measures). One area of research that may assist in addressing
these issues are studies of the relationship between environmental factors and mental
health outcomes. This literature is strongly supported by several theoretical frameworks
and considerable empirical evidence (Aneshensel & Sucoff, 1996; Caspi, Taylor, Moffitt
& Plomin, 2000; Dupéré; Leventhal & Vitaro, 2012; Eriksson, Ghazinour &
Hammaström, 2018; Insel & Moos, 1974; Moos & Moos, 1976; Stokols, 1992). Thus,
this study sought to use Moos’ social-ecological framework, derived from community
psychology literature, to explore the relationship between environmental factors and
mental health outcomes, in addition to determining practical measurements and
mechanisms crucial to understanding the environment-individual relationship (Insel &
Moos, 1974; Moos & Moos, 1976).
1.2 Environment-Mental Health Associations
Due to the unique and persistent demands associated with Serious Mental Illness
(SMI), the relationship between mental health outcomes and environmental factors is an
area of research that has recently acquired a major focus from researchers (Brown, Ang
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& Pebly, 2007; Townley, Kloos & Wright; 2009). Serious Mental Illness includes
disorders (e.g., Bipolar Affective Disorder, Schizophrenia, Recurrent Major Depressive
Disorder) associated with severe debilitation of daily functioning, decreased quality of
life, and lower life satisfaction (Kessler et al., 2001). This term has been used in mental
health services research to focus on the experience of persons who typically reside in
distressed neighborhoods, live below the poverty line, and use public sector mental health
care (Kloos, 2005). In the U.S., studies estimate that five percent of all adults are
diagnosed with SMI (Substance Abuse and Mental Health Services Administration
(SAMHSA), 2020). Worldwide, prevalence rates of SMI are similar, with estimates
ranging from four to seven percent (Kessler et al., 2009). Persons with SMI are a unique
population as the costs of living with SMI are substantial, both for the individual and
society. For the individual, SMI has been associated with a number of poor outcomes,
including low socioeconomic status, unemployment, relationship instability, increased
mortality, increased risk for medical disorders, suicide, and homelessness (Insel, 2008,
Kessler et al., 2009; Morse et al., 2006; Viron & Stern, 2010). There is also a strong
connection between SMI and co-occurring substance use disorders. Researchers estimate
that 50 to 70 percent of U.S. adults with SMI also have a co-occurring substance use
disorder (Mennis et al., 2016; Morse et al., 2006; Tucker, Vuchinich & Gladsjo, 1991). In
addition, when treatment for SMI involves care in residential or inpatient facilities, these
episodes may extend for long periods of time, removing individuals from the community
and disrupting their ability to live productive, meaningful lives (Abdallah, Cohen,
Sanchez-Almira, Reyes, & Ramirez, 2009; Townley, et al., 2009). Additionally, persons
with SMI may be more vulnerable to traumatic experiences within treatment settings and
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victimization of violence and crime outside of treatment settings, possibly leading to
further exacerbation of their mental health symptoms (Bond, Salyers, Rolling, Rapp, &
Zipple, 2004; Bredewold, Hermus & Trappenburg, 2018; Cusack, 2003). In terms of
societal costs, SMI has been associated with decreases in work productivity, reduced
educational attainment, receipt of public assistance, and increased emotional and
financial burden for caretakers and family members (Bubonya, Cobb-Clark, & Wooden,
2016; Clark, Ricketts, & McHugo, 1999). People with SMI are also more likely to
interface with the legal system and carry greater risk for arrest and incarceration. (Clark
et al., 1999). Studies estimate that prevalence rates of SMI in federal and state prisons can
range up to ten percent of all inmates (Bond et al., 2004). Finally, people with SMI are
more likely to utilize emergency services such as psychiatric hospitals and rehabilitation
centers, primarily financed through taxpayer monies (Insel, 2008). As of 2002,
researchers estimate direct and indirect healthcare costs associated with mental illness
(e.g., healthcare visits, medication, SSI and SSDI benefits, homelessness, unemployment,
lost earnings) to be over 124 billion dollars (Insel, 2008). Studies consider this amount to
be a conservative estimate, and researchers expect mental healthcare costs to
continuously increase, making the treatment of mental illness a significant healthcare cost
burden. Thus, persons with SMI represent a population vulnerable to environmental
factors due to potential disruptions in their functioning and mental health outcomes
associated with the stress of living in areas characterized by poverty and stressful
neighborhood experiences.
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1.3 Community Integration and Recovery from Mental Illness
During the 1950s, treatment for persons with SMI had begun shifting primarily
from inpatient and residential settings to treatment within the community, a process
known as deinstitutionalization. Deinstitutionalization refers to the dismantling of
dedicated psychiatric hospitals and the ideals of normalization, participation, and social
inclusion for people with psychiatric disabilities (Bredewold et al., 2018; Townley et al.,
2009). Government officials have enacted several policies to support the process of
deinstitutionalization. For example, the Community Mental Health Act of 1963 provided
federal funding to develop more community mental health centers within neighborhoods.
This legislation enabled persons with psychiatric disabilities to have greater access to
outpatient mental health care within their communities (Pahwa et al., 2020). In addition,
the Rehabilitation Act of 1978 established a set of goals for people with SMI to pursue
and enjoy productive, meaningful lives just as individuals without a mental illness. The
primary method for achieving this goal was to facilitate the ability for people to
reintegrate within their community through independent living, allowing individuals to
reside within the neighborhood of their choice and participate meaningfully in
community activities (Bredewold et al., 2018).
For persons with SMI, these changes generated a new set of functional challenges
such as sustaining stable housing, securing employment or education, maintaining
personal safety, and engaging in socialization, all while managing their mental health
symptoms (Abdallah et al., 2009; Davis, Townley & Kloos, 2013; Kloos, 2005). Thus,
the sole reduction of mental health symptoms was no longer sufficient for measuring the
recovery from SMI. Researchers have since redefined recovery from mental illness as
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both a process and outcome of transforming from a patient to an empowered individual
capable of making their own treatment decisions, managing their mental illness,
contributing to society, and realizing personal life goals (Bond et al., 2004; Davis et al.,
2013; Drake & Whitley, 2014). Concurrently, studies have identified community
integration as a major non-clinical component of recovery in addition to the development
of existential goals and self-evaluation of individual functioning (Abdallah et al., 2009;
Davis et al., 2013; Iyer, Rothmann, Vogler & Spaulding, 2005; Nelson, Kloos, &
Ornelas, 2014). This study uses the definition provided by Wong and Solomon (2002), in
which community integration is defined as an outcome of recovery indicated by the
extent to which people live, participate, consume resources, socialize and perceive
themselves as members of the community. In addition, studies have discovered that
successful community integration is associated with the reduction of depressive
symptoms, positive and negative symptoms of schizophrenia, and general psychiatric
distress (Abdallah et al., 2009; Townley & Kloos., 2011). In addition, researchers have
found evidence that community integration is associated with the facilitation of social
support networks that can serve as a buffer against the adverse effects of mental illness
(Bredewold et al., 2018). Finally, studies show that self-reported quality of life,
pleasurable and social activity, reduced social isolation, and increased healthcare
utilization are all associated with successful community integration (Pahwa et al., 2020).
1.4 Challenges of Community Integration for Persons with SMI
Despite the recent changes in mental health treatment, community integration is a
challenge for persons with SMI and remains an unrealized goal for many clients utilizing
mental health services (Bond et al., 2004; Nelson, Kloos, & Ornelas, 2014). Persons with
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SMI tend to live in more disadvantaged neighborhoods where positive social
relationships are scarce, community mistrust and discrimination are high and physical
resources are low (Wright & Kloos, 2007). Individuals with SMI often experience social
isolation and frequently report lower feelings of connection to their communities due to
shame and stigma from other community members (Pahwa et al., 2020; Townley &
Kloos, 2011). Studies have revealed that these challenges are associated with lower life
satisfaction, poor engagement in meaningful roles and activities, social withdrawal, and
increased psychological distress (Bond et al., 2004; Townley et al., 2009; Townley &
Kloos, 2011). Thus, researchers have begun to examine environmental contexts to
determine which environmental factors facilitate or hinder the ability of people with SMI
to participate and live independently within their communities (Abdallah et al., 2009;
Bredewold et al., 2018; Davis et al., 2013; Kawachi & Berkman, 2003; McElroy et al.,
2019; Meyer et al., 2014; Pahwa et al., 2020; Wong & Solomon, 2002). Several studies
have explored the relationship between neighborhood environments and community
integration, setting the groundwork for developing an empirical framework using a
social-ecological perspective (Kloos & Shah, 2009; Townley et al., 2009; Townley &
Kloos, 2011; Wright & Kloos, 2007).
1.5 Persons with SMI as a Population of Interest
Persons with SMI serve as a population of interest for examining the relationship
between environmental factors and individual outcomes as the dimensions of recovery
are embedded and influenced by multiple environmental factors at several levels of
experience (Kloos & Shah, 2009). Recovery from mental illness incorporates aspects of
the structural environment. The history of treatment for persons with SMI has resulted in
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this population moving from psychiatric institutions and towards outpatient treatment and
independent living within the community. Additionally, this population tends to live in
neighborhoods of interest, often characterized by neighborhood disadvantage, an
environmental factor traditionally studied by sociology, public health, and criminology
researchers (Kawachi & Berkman, 2003; Meyer et al., 2014; Sampson et al., 1997, 2002).
Furthermore, this population is highly likely to move into unfamiliar neighborhoods due
to housing subsidies or treatment-related goals, making their attempts at community
integration highly susceptible to environmental factors (Pahwa et al., 2020; Yanos, 2007).
Recovery from SMI also encompasses psychosocial environmental factors. Persons with
SMI face challenges with socialization due to stigma from others (Townley & Kloos,
2011). Additionally, recovery from SMI considers socialization, positive interactions
with others, and social support as necessary behaviors and activities for successful
community integration. Finally, the process of community integration for persons with
SMI involves the subjective experiences and meanings that persons place on both the
composition of structural socioeconomic and neighborhood resources and the context of
the psychosocial environment. These perceptions can be used alongside traditional
objective measures of environmental resources to determine the relative strength of
association to individual outcomes. Thus, as Yanos (2007) stated, the study of persons
with SMI can assist in distinguishing the role of “fit” of an individual within their
community from any specific environmental factors characteristic of that neighborhood.
1.6 Research Aims
Therefore, findings from the mental health literature can assist in clarifying the
relationship between environmental factors and individual health outcomes and serve as a
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base for developing a conceptual framework. This idea has received support from several
researchers, government organizations, and scientific foundations (Boyce et al., 1998;
Drake & Whitley, 2014; Hill & Maimon, 2013; Yanos, 2007). In particular, Yanos (2007)
suggested that community integration be the forefront of any research that examines the
environmental-individual relationship in terms of mental health outcomes. In addition,
Townley and Kloos (2011) recommended using a diverse set of quantitative and
qualitative methodologies to better document the relationship between the environmental
context and community integration. Finally, Pahwa et al. (2002) advocated for
developing a parsimonious framework that incorporates the various aspects of
community integration to identify treatment interventions and direct policy decisions.
Thus, this study first begins with a review of historical conceptualizations of the
environment-individual relationship, methods of measuring this relationship, and
common criticisms and current issues with these approaches. Next, this study discusses
the unique contributions of a social-ecological theory in exploring the relationship
between environmental factors and individual health outcomes, including a proposed
framework that describes the relative importance of the structural and psychosocial
factors, and objective and subjective methods of measuring these factors. Finally, this
study conducts an empirical study using a social-ecological framework to examine the
relationship between environmental factors and individual mental health outcomes for a
sample of persons with SMI. Results and implications of findings are discussed at the
conclusion of this study.
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CHAPTER 2
LITERATURE REVIEW
2.1. Initial Environment-Individual Research
More than 75 years ago, researchers observed that rates of mental illness vary
between neighborhoods. For example, in 1939, Faris and Dunham’s classic study of over
30,000 pre-admission psychiatric patients discovered that psychosis and substance use
rates were higher in Chicago neighborhoods characterized by poverty. The researchers
concluded that living within high poverty neighborhoods made it difficult for residents to
forge positive social connections, stunted community integration efforts, and promoted
social isolation (Silver, Mulvey & Swanson, 2002). These settings, they argued,
promoted the development of mental illness and led to resident behaviors described by
the researchers as “confused, frustrated and chaotic” (Faris & Dunham, 1939, pg. 35).
Finally, the researchers posited that residents living in high poverty neighborhoods were
more likely to encounter risky situations and people such as drug users and drug
suppliers, leading to high rates of co-occurring mental health and substance use disorders
(Silver et al., 2002). While Faris and Dunham attempted to highlight the role of the social
context in explaining patterns of health disparities, their methods for exploring this
relationship were limited. Thus, the researchers used data readily available to them;
aggregate neighborhood socioeconomic (SES) indicators (e.g., income, employment
status, education, etc.) as a proxy for neighborhood experiences. Future studies would
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continue to use this process to catalog the spatial distribution of mental health disorders
by neighborhood. This method would become the primary technique of illustrating a
relationship between environmental factors, specifically poverty and socioeconomic
status, and individual health outcomes (Hill & Mainmon, 2013; Silver et al., 2002).
The focus on health disparities between neighborhoods pioneered by Faris and
Dunham’s study set the stage for several assumptions that would remain consistent in
future research. First, neighborhoods are patterned by SES, with disadvantaged groups,
such as minorities and people with SMI, primarily residing in lower SES neighborhoods
(Hill & Maimon, 2013; Sampson et al., 2002). Second, stressors relevant to individual
health outcomes are created and maintained at the neighborhood level (Cummins et al.,
2007). These neighborhood-level stressors explain variations in individual health
outcomes even after accounting for the variance explained by individual resident
characteristics and risk factors, emphasizing the sociological origin of stressful
environmental factors. Finally, there is a significant relationship between neighborhoodlevel SES and variations in individual health outcomes, with low SES neighborhoods
having a greater prevalence of negative health outcomes than high SES neighborhoods
(Aneshensel & Sucoff, 1996; Hill & Maimon, 2013; Macintyre et al., 2002).
Unfortunately, these same assumptions would lead to difficulty conceptualizing
the process and etiology of the relationship between environmental factors and individual
health outcomes. Systematic reviews of the literature within the past 25 years have
identified several significant barriers that have challenged researchers attempting to
conceptualize the environment-individual relationship (Mair et al., 2008; Pickett & Pearl,
2001; Sampson et al., 2002; Weden et al., 2008; Won, Lee, Forjupoh & Ory, 2016).
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These challenges have led to literature lacking consistent definitions, replicability,
results, generalizability, and implications. Several of these challenges are reviewed next.
2.2 Challenges in Conceptualizing an Environment-Individual Relationship
Number & Complexity of Neighborhood Stressors
First, reviewers note that a comprehensive theory explaining an environmentalindividual relationship is difficult to develop due to the complexity of current
environmental stress conceptualizations proposed by researchers. Reviewers have noted
that this complexity is primarily due to the large number of potential environmental
factors discovered and proposed by researchers (Lee et al., 2017; Macintyre et al., 2002;
Mair et al., 2008; McElroy et al., 2019). Additionally, researchers have suggested that
environmental factors may be context-specific and can vary between neighborhoods,
further harming generalizability (Brody et al., 2003). Finally, several systematic reviews
have revealed that measures of environmental factors are not consistent across studies,
making meta-analysis difficult and harming the generalizability and replicability of
findings (Carpiano, 2007; Krieger et al., 2003; Mair et al., 2008; Ross & Mirowsky,
2001; Weden et al., 2008; Yen et al., 2010). For example, Mair et al. (2008) identified 45
studies in the literature examining the relationship between environmental factors and
mental health outcomes and found and found extreme variations in definitions of
neighborhood spatial scales, objective indicators of SES, study populations, measurement
of neighborhood factors (both objective and objective) and statistical methods (e.g.,
multi-level regression, moderation models, mediation models, and structural equation
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models). A more recent review by Forthman et al. (2021) drew similar conclusions and
noted the literature had not advanced much since Mair and colleagues' review.
Researchers have also highlighted a severe lack of reliable composite scales to
incorporate the large number of environmental factors proposed by researchers (Kloos &
Shah, 2009). Similar criticisms were shared by Townley and colleagues (2009) as they
suggested expanding research methodology to better conceptualize relevant
neighborhood factors. This suggestion included techniques such as community-based
participatory research, which allows research participants to self-identify significant
neighborhood resources and identify aspects of the environment that cause psychiatric
distress. Researchers have come to agree that individual health outcomes are not due to
one single environmental factor but by an accumulation of multiple stressors experienced
over a length of time (Caspi et al., 2000; Cummins et al., 2007; McElroy et al., 2019).
However, a review by Hadley-Ives et al. (2000) noted that researchers commonly used
measures of income, unemployment, poverty, demographic makeup, and other
sociodemographic factors as a proxy for neighborhood-level environmental factors.
Additionally, the researchers criticized current research for not specifying which of the
identified environmental factors were the most relevant in the relationship to individual
health outcomes. Furthermore, Hadley-Ives and colleagues noted that these methods
exclude measurements of neighborhood psychosocial factors such as perceived safety,
neighborhood quality, and neighborhood social climate. In another review, Cutrona et al.
(2006) noted that very few studies had quantified neighborhood structural resources in an
easily measurable comprehensive construct. Thus, attempts to account for the growing
number of proposed environmental factors have led some researchers to use extravagant
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quantities of predictor variables in their studies, causing reviewers to question issues of
validity and power (Mair et al., 2008). Latent variable analysis and attempts to quantity
or identify environmental factors have led to long and unwieldy measurement tools
(Forthman et al., 2021). For example, Hadley-Ives et al. (2000) identified the
Neighborhood Assessment of Community Characteristics scale, which consisted of 145
items. Another study used over 200 predictors to determine which neighborhood
variables were associated with mental health symptoms for people with co-occurring
mental health and substance use disorders (Stahler et al., 2009). Finally, McElory et al.
(2019) noted issues with bidirectionality and the cyclical nature of interactions between
proposed neighborhood characteristics.
These challenges in identifying specific factors of the environment-individual
relationship have led to some more pessimistic reviews of the literature, which have
concluded that an actual neighborhood contextual effect does not exist. For example,
Oakes, Andrade, Blyoow, Ifrah, and Cowan (2015) reviewed over 1300 papers and
commented on the lack of consistency in measurement, analytical techniques, and
measurement of environmental factors. Furthermore, the researchers noted that many of
the studies included did not describe an impact of the neighborhood on mental health,
leading them to conclude that scientific evidence did not currently support the claims of a
general neighborhood effect on individual health outcomes. Therefore, basing future
research on a comprehensive theoretical framework can assist researchers in determining
which variables are relevant in investigating a relationship between environmental factors
and individual health outcomes (Forthman et al., 2021).

16

Limited Populations
Next, another factor identified as a barrier to developing a comprehensive theoretical
framework is a focus on a limited range of populations. For example, most studies on the
relationship between environmental factors and individual health outcomes have
primarily focused on adolescents and the elderly, as researchers believe environmental
factors most significantly impact these populations. (Roh et al., 2011; Stafford et al.,
2011; Wen et al., 2006).
The role of childhood development in the etiology of mental health has been wellestablished within the literature (Kessler et al., 2001). Adolescents, during their
development, interface with multiple aspects of the psychosocial environment, including
other children, families, and adults. Studies suggest that adolescent development may be
heavily influenced by the cultural norms and social behaviors inherent in their
environment (Aneshensel & Sucoff, 1996; Caspi et al., 2000). Additionally, adolescents
rely heavily on the physical resources of their immediate environment, such as schools,
recreation areas, childcare, and healthcare. Parents may also depend on these
neighborhood resources to assist in raising their children and fostering the development
of social skills (Brody et al., 2003). Studies have demonstrated that the developmental
experiences of adolescents within the environment are associated with risky behavior
such as substance use, antisocial behavior, and unplanned pregnancy (Dupéré et al., 2012;
Ewart & Suchday, 2002). Additionally, continued exposure to stressors during childhood
development can increase the severity of mental health symptoms (Aneshensel & Sucoff,
1996). Finally, multiple mental health issues are likely to arise when adolescents
experience multiple stressors (Caspi et al., 2000). Researchers have theorized that the

17

elderly population is more likely to rely on aspects of their immediate environment as
they are less mobile, more likely to remain in their neighborhoods as they exit the
workforce, and rely more heavily on neighborhood social connections as they withdraw
from other social groups (Roh et al., 2011; Stahl et al., 2017; Yen et al., 2010). Studies
also suggest that the elderly population is more vulnerable to environmental hazards such
as unkempt walkways and streets, pollution, and crime (Stafford et al., 2011).
However, other populations such as persons with SMI may also be a population of
interest for examining relationships between environmental factors and individual health
outcomes. Persons with SMI tend to spend most of their time in their immediate
neighborhood and are more at risk of living lonely, socially isolated lives if not
successfully integrated into the community (Bond et al., 2004; Townley & Kloos, 2011).
As the primary goal for persons with serious mental illness is community integration
(Davis et al., 2013; Townley & Kloos, 2011), research should expand its scope of
environmental studies to include a greater range of resident samples. Therefore,
expanding research to include populations of persons with SMI can help draw more
general conclusions about the environment-individual relationship.
Spatial Scales
Finally, a major criticism levied by researchers are the poorly defined spatial
scales that constitute boundaries between neighborhoods or communities (Forthman et
al., 2021). Researchers' definitions of what constitutes a ‘neighborhood’ vary, and the
spatial scales that constitute boundaries between neighborhoods are also poorly defined
(Duncan et al., 2013; Forthman, Colaizzi, Yeh, Kuplicki & Paulus, 2021). Consistent
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identification of spatial scales used within the research could afford consistency,
reproducibility, and objectivity across the literature. Thus, this study defines the
neighborhood as a distinct social, geographical area where individuals reside and engage
in daily life tasks (Cutrona et al., 2005; Duncan et al., 2013).
Researchers have used several methods to define the spatial scale that
encompasses a neighborhood. Traditionally, studies have relied on boundaries defined by
U.S. Census tracts or boundaries defined by ZIP or postal codes. Studies that do not use
U.S. data have tended to vary more widely in the spatial scales under examination. These
methods have included spatial scales ranging from the immediate built environment to
broader studies incorporating regional, state or country-specific characteristics (Mair et
al., 2008). Other less used methods include identifying a neighborhood-centric buffer
zone by extending determined radii of distance from a resident’s address (Qiu et al.,
2019). In addition, researchers have used residents’ perceived accessibility and distance
to important neighborhood resources or social networks as a measure of neighborhood or
community boundaries (Matthews & Yang, 2010; Qiu et al., 2019; Sampson et al., 2002;
Townley et al., 2009). Identifying specific spatial scales is an essential factor in
conceptualizing the relationship between environmental factors and individual outcomes
as this process can help identify the origin or “where” environmental stressors develop or
originate. The inconsistent use of spatial scales can lead to significant measurement error
across studies and has been by researchers as the “uncertain geographic context problem”
(Qiu et al., 2019, pg. 2). This description refers to possible differences in study outcomes
based on the spatial scale chosen for use by researchers. However, some researchers have
countered that defined spatial scales are unimportant when examining mental health
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outcomes (Sampson, Morenoff and Gannon-Rowley, 2002). A precise definition of
neighborhoods, communities and their boundaries is needed to better conceptualize the
environment-individual relationship and provide consistency across studies.
In a review by Cummins et al. (2007), the researchers highlighted a recent rise of
“relational” theories challenging the traditional view of spatial scales. Relational
conceptualizations of spatial scales move away from physical boundaries of
neighborhoods and communities such as bounded distance and location. As stated by
Hudson (2004) “spaces…are socially constructed, temporarily stabilized in time/space by
the social glue of norms and rules, and both enable and constrain different forms of
behavior” (pg. 463). Therefore, spatial scales may be more relational in nature and may
be conceptualized by their relative impact on the individual, with some spatial
environmental domains being more “proximal” or closer to the individual and others
being more “distal” or further away, providing less of an impact on the individual. This
relational perspective implies that multiple environmental factors may act upon residents.
Lin’s (1999) framework of “nested support systems” is one such example of a
relational perspective of spatial scales. In this framework, Lin identified three layers of
the environment that act upon an individual simultaneously, which the layers arranged by
their level of influence on an individual. In this model, the outermost layer is
“belongingness”, which has less impact on an individual relative to the other layers.
According to Lin, belongingness includes the incorporation of an individual as part of a
larger community. Moving inward, the middle layer comprises “bonding”, where social
interactions between residents occurred. At the inner layer and of most significant impact
on the individual is the “binding” layer which includes relationships with friends and
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family. Lin stated that environmental factors of the outer layers could impact changes
within the more proximal layers. For example, being an active part of the “belonging”
layer enhanced the ability of an individual to receive social support from neighbors. At
each of these layers, Lin theorized that outcomes were derived from both the structural
and psychosocial aspects of the environment. Additionally, Lin theorized that the social
aspects of the environment impacted individuals the strongest because they were
encountered daily and therefore had more impact on life activities and resident behaviors
such as romance, work, and recreation. Lin’s model and other relational theories of the
relationship between environmental factors and individual outcomes are similar, and in
some cases, mirror concepts developed by social-ecological models (Cummins et al.,
2007; Insel & Moos, 1974; Lin et al., 1999; Matthews & Yang, 2010; Moos & Moos,
1976). These similarities suggest that a social-ecological model may be an efficient
method of conceptualizing the relationship between environmental factors and individual
outcomes.
2.3 Social-Ecological Conceptualizations of an Environment-Individual Relationship
Social-ecological conceptualizations of the relationship between environmental
factors and individual health outcomes utilize several theories derived from the
community psychology literature to describe the association. For example, the social
stress model, introduced by Dohrenwend and Dohrenwend (1966), is a strongly
supported theory that proposes a pathway from environmental factors to individual
mental health outcomes (Meyer et al., 2014; Monroe, 2008; Peen, Schoevers & Dekker,
2009; Silver et al., 2002). The Social Stress Model posits that psychosocial stressors
within the environment can have a deleterious effect on individuals' mental health,
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leading to psychological distress. Additionally, continued or multiple exposures to
stressors can lead to the development of mental health disorders. Researchers have since
attempted to identify which environmental factors may qualify as potential stressors
(Chen & Chen 2015; Dohrenwend & Dohrenwend, 1974; Kawachi and Berkman, 2003;
Kruger, Resichl & Gee, 2007; Monroe, 2008). Wandersman and Nation’s (1998) review
of the social-ecological literature identified several potential sources of environmental
stressors: the structural environment, characterized by the composition of neighborhood
socioeconomic disadvantage and the stress of securing resources; and the psychosocial
environment, characterized by the stress generated from social disorganization, or the
antisocial behavior and “social incivilities” of other residents within the neighborhood.
Other studies have conceptualized stressful environmental factors in a similar
classification. (Kloos & Shah, 2009). This study now reviews the two neighborhood-level
environmental stress sources and the environmental factors associated with each.
Structural Environmental Factors
Neighborhood socioeconomic disadvantage, often shortened to neighborhood
disadvantage, measures the lack of, or access to, social, physical, and economic resources
within a neighborhood (Chen & Chen, 2015; Robert, 1998; Ross, 2000). Indicators of
neighborhood socioeconomic disadvantage have traditionally relied on aggregate
measures of poverty or low socioeconomic status of the neighborhood population such as
household income, educational attainment, unemployment rates, number of single-parent
households, lack of transportation options, lack of healthcare and childcare facilities,
counts of abandoned or inadequate housing, and poor nutrition options (e.g., grocery
stores, farmers markets) (Hill & Maimon, 2013; Kim 2010). However, studies have also
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identified other indicators of neighborhood disadvantage tied to residential instability,
such as the number of owner-occupied homes, length of residence, and percentage of
residents living in apartments, although these indicators have been used less commonly
(Knighton, 2018; Sampson et al., 1997; Stafford, McMunn & Vogli, 2011).
Researchers posit that living within economically disadvantaged neighborhoods
presents residents with several stressors that place them at an increased risk of developing
mental health disorders, especially depression (Aneshensel & Sucoff, 1996). For
example, Cutrona et al. (2006) theorized that neighborhood disadvantage presented
residents with a daily stressor of attempting to secure resources and living in unpleasant
physical surroundings, increasing vulnerability to depression. Additionally, the
researchers suggested that the lack of quality schools, healthcare availability, and
employment options in disadvantaged neighborhoods led to poor opportunities for
achievement. In this way, research suggests that lack of structural resources mediates
resident attitudes and behavior. For example, a lack of positive role models that represent
success or an escape from disadvantaged neighborhoods can lead residents to experience
feelings of hopelessness, loss of control and demoralization, increasing vulnerability to
depression (Christie-Mizell, Steelman & Stewart, 2015; Cutrona et al., 2000; Robert,
1998). Additionally, Ross and Mirwosky (2001) theorized that residents who see little
opportunity for success or have poor access to resources may be more likely to engage in
illegal activity to meet basic needs, contributing to the breakdown of the social fabric of
the community. Furthermore, residents may engage in more short-term considerations of
their behavior than long-term decisions, leading to unintended pregnancy, crime,
violence, and additional negative mental health issues (Cutrona et al., 2000).
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Wandersman and Nation (1998) stated that the residential instability inherent in
disadvantaged neighborhoods could lead to poor social support networks as residents
look to leave these areas as soon as possible and are uninterested in establishing
connections with others. Studies have discovered that social support is a significant
contributor to resilience, the ability of individuals to positively respond to stressors, or
the collective ability of residents to respond to stressors at a neighborhood level (Stokols,
Lejano & Hipp, 2013). Finally, researchers have found that residents of low-income
neighborhoods provided less assistance to each other following a natural disaster than
residents of high-income neighborhoods, likely due to the low amounts of physical and
social resources available in these areas and owned by residents themselves (Cutrona et
al., 2005). Studies demonstrate that other structural environmental factors, such as the
presence of churches and community centers, may represent potential sources of social
support that residents can utilize (Stockdale et al., 2007). Thus, areas with a lack of these
resources may promote social isolation amongst residents and have poor opportunities for
socialization.
Findings from several studies have supported the relationship between residence
in a disadvantaged neighborhood and variations in individual health outcomes, both in
self-reported health outcomes and outcome disparities between neighborhoods. For
example, in mental health studies, Cutrona (2006) discovered that neighborhood
disadvantage predicted the onset of major depression in a sample of African American
women, even after controlling for individual SES factors. Ross’s (2000) study discovered
that residents of socioeconomically disadvantaged neighborhoods had higher rates of
depression when compared to high SES neighborhoods. In terms of physical health,
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Robert (1998) discovered that neighborhood-level SES characteristics predicted physical
health outcomes over and above individual income and education status. Similar results
were found by Matthews and Yang (2010), when the researchers discovered that the
relationship between health and stressors varied by neighborhood, with residents of lower
SES neighborhoods reporting more physical health conditions and having lower scores
on a self-reported health measure than residents of high SES neighborhoods. Boardman,
Finch, Ellision, Williams and Jackson (2001) found a connection between neighborhood
disadvantage and rates of illegal drug use amongst resident respondents. In the study,
residents that resided within a disadvantaged neighborhood for at least one year were
more likely to have engaged in illegal drug use within that time. Studies have also found
that living within a disadvantaged neighborhood can be highly detrimental for young
children and adolescents. Researchers have discovered that the lack of institutions such as
churches, daycare centers, hospitals, quality schools and recreation areas were found to
be strongly related to negative mental health and behavioral outcomes of children, as
these resources were suggested to be places that promote adaptive behavior (Aneshensel
& Sucoff, 1996; Brody et al., 2003; Caspi et al., 2000; Cutrona et al., 2005). Other
researchers have theorized that this lack of resources is also a stressor for parents
attempting to provide resources for their children, leading to symptoms of depression
(Brody et al., 2003). Finally, studies have suggested that living within disadvantaged
neighborhoods may be a major risk factor for the early onset of substance use disorders in
adolescents and children (Mennis et al., 2016; Stahler et al., 2007; Stockdale et al., 2007).
Researchers have conducted residential mobility studies to determine if negative
outcomes related to living in a low SES neighborhood persist when residents relocate to
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high SES neighborhoods. Several government initiatives, such as the Moving to
Opportunity program, have provided individuals with the ability to move out of
impoverished neighborhoods and into higher socioeconomic status areas (Dupéré et al.,
2012; Leventhal & Brooks-Gunn, 2003; Rosenbaum & Harris, 2001). The results from
these studies are mixed. Some studies have discovered decreases in psychological
distress, anxiety, and depression (Leventhal & Brooks-Gunn, 2003). However, other
studies found that when placed into these new neighborhoods, some residents
experienced social isolation, which was associated with lower ratings of perceived social
support and higher self-ratings of psychological distress (Dupéré et al., 2012).
Additionally, Anehensel & Sucoff (1996) discovered that living in affluent
neighborhoods can negatively affect mental health as people make comparisons to fellow
residents, encounter cultural conflicts, and experience discrimination due to perceived
reliance on public assistance. Therefore, even when neighborhoods are of a higher SES
and contain more social and economic resources, living in these areas may not lead to
positive health outcomes if the psychosocial environmental factors present stressful or
negative experiences to individuals.
Psychosocial Environment Stressors
Social disorder or social disorganization measures the “breakdown of processes
and structures that maintain order, civility, and safety” (Cutrona et al., 2005, pg. 2). In
contrast to structural environmental factors of physical and socioeconomic resources,
social disorganization is a psychosocial environmental factor that measures social
incivilities or maladaptive behavior within neighborhoods. Indicators of social disorder
include a noticeable lack of social control and the inability of residents to limit social-
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based neighborhood issues such as crime, delinquency, graffiti, litter, poorly maintained
property, vacant buildings, public intoxication, and evidence of resident drug use or sales
(Aneshensel & Sucoff, 1996; Kim, 2010; Kubrin, 2009; Latkin & Curry, 2003; Ross &
Mirowsky, 2001; Sampson & Raudenbush, 2004). Social disorder has an extensive
history in the literature and has been described differently across multiple disciplines.
Anehensel and Succoff’s (1996) study was one of the earliest mentions of social disorder.
The researchers noted a relationship between “ambient hazards” and mental health issues
such as depression, anxiety, operational defiant disorder, and conduct disorder among
adolescents. Sampson and Raudenbush (2004) described social disorder as the concept of
“broken windows”. In the authors’ discussion, high rates of visible social disorder or
“broken windows” within a community changed how people viewed a neighborhood and
signified potential sources of harm, such as violence or crime, leading to fear, anxiety,
and social isolation amongst residents. In addition, the researchers posited that observing
these issues caused residents to perceive their neighborhood as unsafe and characteristic
of fellow residents or authorities apathetic to neighborhood issues. Furthermore, the
researchers suggested that a neighborhood with observable cues of social disorder might
be targeted more frequently by potential perpetrators, maintaining or creating additional
social disorder. Finally, the researchers stated that neighborhoods characterized by high
rates of social disorder lead to mistrust amongst residents, severely hampering the social
control of unwanted behaviors by other residents. Additional studies have shown that
mistrust of other residents, as measured by social control, has been associated with
increased social isolation behavior and symptoms of anxiety and depression (Kim, 2010;
Perera, Østbye & Jayawardana, 2009; Sampson et al., 2002). Ultimately, as theorized by
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Crane (1991), social disorder can become self-perpetuating, creating a “normative
environment” of discordant behavior. In this way, residents of socially disorganized
neighborhoods engage in behaviors inconsistent with mainstream cultures but are
accepted or even expected in disordered neighborhoods. These can include behaviors
such as physical inactivity, smoking, drug and alcohol use, criminal activity, dropping out
of school, and outcomes such as welfare receipt, teen pregnancy, high rates of singleparent households, and early onset of substance use disorders (Anehensel & Sucoff,
1996; Mennis et al., 2016). These behaviors can be health-damaging, and researchers
have found that these outcomes may make residents more vulnerable to the development
of depression, anxiety, and experiences of psychiatric distress (Cutrona et al., 2000;
2005).
Kurbin (2009) provided yet another conceptualization of social disorder. In the
researcher’s description, social contexts of neighborhoods can be described along a
continuum from social organization to social disorganization. The distinction between
these types of neighborhoods is determined by the level of social control inherent
amongst residents. Social control measures the amount of collaboration, trust, and
positive social interactions amongst residents in the community (Cummins et al., 2007;
Kim, 2010). Therefore, socially disorganized neighborhoods are characterized by low
rates of social control (Mair et al., 2008, Stockdale et al., 2007). Neighborhoods with
high levels of social control have strongly defined values and the resources and
determination (often measured as collective self-efficacy or social capital) to enact or
enforce these values (Kubrin, 2009). Neighborhood values characteristic of social control
are diverse and can include ideals such as maintaining the physical appearance of
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infrastructure to promoting safety within the neighborhood. These values are generally
promoted informally through resident connections in the social climate, with formal
control by authorities such as police officers believed to have a lesser role (Hill &
Maimon, 2013). In this way, people are more likely to discourage problem behaviors that
might lead to increased social disorder through methods such as public disapproval,
conversing with parents or neighbors, or forming neighborhood-watch groups. Other
studies have suggested that neighborhoods with extended periods of housing tenure lead
to increased social control due to longstanding interactions and trust between neighbors
(Forthman et al., 2021; Robert, 1998). In contrast, communities with low social control
have fewer collaborations between residents to reduce social disorder such as crime,
delinquency, and truancy (Hill & Maimon, 2013; Wen, Hawkley & Cacioppo, 2006;
Winstanley et al., 2008). Researchers posit that poor social control leads to mistrust
between residents, limited social interactions, high levels of residential instability, and
reduced public participation from neighborhood residents, allowing social disorder to
persist and, in extreme cases, become self-perpetuating (Cutrona et al., 2000).
Additionally, poor social control may reflect residents that do not feel confident in the
ability of their community to deter or stop the adverse events characterized by social
disorder (Anhensel & Succoff, 1996). This lack of social control can lead residents to
develop feelings of powerlessness, hopelessness, or abandonment by community
authorities such as the police and emergency response services (Cutrona et al., 2005;
Robert, 1998). Finally, residents of neighborhoods with low social control often perceive
their surroundings as unsafe and report higher fears of crime (Latkin & Curry, 2003;
Weden, Carpiano & Robert 2008).
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Studies have shown that social disorder and social control are associated with
several individual outcomes. An initial study by Ross (2000) discovered that perceptions
of social disorder mediated the relationship between objectively measured neighborhood
socioeconomic disadvantage and resident symptoms of depression. Cutrona et al. (2000)
discovered that measures of social disorder were also associated with depressive
symptoms. In a later study, Ross and Mirowsky (2001) found that areas high in social
disorder were associated with negative perceptions of safety. Several studies have
revealed that negative perceptions of safety are related to negative mental health
outcomes such as fear, distress and anxiety (Lee et al., 2017; Maruthaveeran &
Konijnendijk Van Den Bosch, 2014; Stafford et al., 2011). Additional studies have shown
that fear of crime and perceived lack of safety are associated with other behavioral
outcomes such as increased substance use and a lack of physical activity and recreation
within the neighborhood (Robert, 1998; Roh et al., 2011; Zule et al., 2008). A follow-up
study by Ross and Mirowsky (2009) expanded their outcomes of interest and discovered
associations between perceived social disorder and high levels of anger, anxiety, and
depression. Finally, social disorder has also been linked to several physical health
outcomes, such as lack of physical activity and increased rates of smoking (Echeverría,
Diez-Roux, Shea, Borrell, & Jackson., 2008).
Criticisms of Environmental Stress Models
As stated by Sampson et al. (2002) if researchers are committed to using a
psychosocial context to explain the relationship between the environment and the
individual, it is surprising that traditional methods of documenting this context have
tended to rely on aggregate socioeconomic data as a proxy for the neighborhood context,
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rather than the experiences and perceptions of residents themselves. Therefore, this study
compares the relative strength of aggregate objective data and individual resident
perceptions in measuring the relationship between environmental factors and resident
mental health outcomes for both structural and psychosocial environmental domains. In
the next section, this study reviews traditional objective methods and current criticisms
associated with this approach.
2.4 Objective Measures of Environmental Factors
Objective measures are environmental factors observed independently from the
input of neighborhood residents, often from secondary data sources at the state, city, or
neighborhood level (Weden et al., 2008; Wen, Hawkley & Cacioppo, 2006; WilsonGenderson & Pruchno, 2013; Zhang et al., 2019). The most commonly used objective
measure is U.S. Census data (Weden et al., 2008). Additional objective measures include
nationwide epidemiological studies such as the National Comorbidity Study (NCS),
Ecological Catchment Area (ECA), and the National Survey on Drug Use and Health
(NSDUH) (Peen et al., 2009; Silver et al., 2002; Winstanley et al., 2008). Objective data
sources represent a traditional method of measuring environmental factors. Researchers
often use objective measures of environmental factors due to their ease of access and
large sample sizes. For example, U.S. Census data is publicly available and includes
information relevant to examination of the environment-individual relationship such as
aggregate SES measures of income, education, age, ethnic makeup, vacant housing, and
crime rates at the neighborhood level (Lee et al., 2017; Weden et al., 2008). Additionally,
objective data gathered from the U.S. Census is inherently segmented by neighborhood
tracts, creating defined boundaries for comparisons. Data from epidemiological studies

31

often focus on specific participant indicators such as mental illness, substance use, or age,
allowing researchers to narrow their focus to specific populations or outcomes. Other
epidemiological studies focus on particular regions or locales. For example, smaller
epidemiological studies have focused on physical health for older adults in rural Illinois,
Korean older adults in New York City, and differences in perceptions from African
American and Caucasian residents in Baltimore (Galea, Rudenstine & Vlahov, 2005;
Gary, Stark & LaVeist, 2007; Roh et al., 2011; Wen et al., 2006).
Researchers' observations of the built environment, trained observers, or
information gathered from administrative databases can also serve as objective measures
of environmental factors. When used in research, these objective data often include
counts of the quantity, presence, absence, or distance to various infrastructure or
locations (e.g., hospitals, churches, bars, alcohol-selling establishments, grocery stores,
parks, recreational areas, and utility providers) (Zhang et al., 2019). These measures can
also include observer ratings of social disorganization within the neighborhood as
measured by the evidence of dilapidated buildings, graffiti, litter, or drug use (Weden et
al., 2008). A study by Evans, Wells, Chan & Saltzman (2000) discovered those observer
ratings of neighborhood factors were related to depressive symptoms of residents above
and beyond the explanation provided by individual SES factors, suggesting that these
observations are a legitimate source of data. Finally, researchers have advocated for the
use of objective data sources as they may contain measures of items that individual
residents may be unaware of or have not accessed, such as business and employment
growth, medical care options, social services, and recreation areas such as parks or trails
(Lee et al., 2017; Sampson et al., 2002; Yen, Michael & Purdue 2010).
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2.5 Geographic Information Systems (GIS)
Recently, several methodological advances have made it easier for researchers to
consolidate and analyze large sets of neighborhood-level data. A Geographic Information
System (GIS) is a tool that uses computer software to analyze geographic information,
visualize spatial differences, model the relationships between individual residents and
points of interest within neighborhoods, and document social processes at the
neighborhood level (Brown, 2013; Townley et al., 2009). Researchers typically gather
GIS data from publicly available data sources, with the most common being the U.S.
Census (Brown, 2013; Mair et al., 2008). GIS data allows researchers to use participant
addresses as data points in a process known as “geocoding”, allowing researchers to
visualize participant locations on a map (Brown, 2013; Knighton, 2018). In this way,
researchers can observe clusters of residents within the environment and determine the
distance to various neighborhood resources. Researchers can combine different types of
geocoded GIS data to explore unique combinations of layers of social, cultural,
environmental, and economic maps of neighborhoods. Studies have used GIS software
for a variety of quantitative and qualitative research projects, such as measuring place
attachment and comparing self-report data to objective measures of socioeconomic status
(Townley et al., 2009). Several researchers have used GIS in combination with other
software to direct machine learning and computer analysis of neighborhoods for urban
planning decisions (Wang et al., 2019). Studies have also used GIS data to review social
processes within the neighborhood, such as traffic patterns, social networks, and resident
housing changes (Lee et al., 2017; Mattherws & Yang, 2010; Stahler et al., 2007;
Townley et al., 2009; Wang et al., 2019). Finally, researchers have used GIS to define
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boundaries outside of U.S. Census tracts based on factors such as transportation access
and proximity to social and retail areas (Qiu, Liu, Liu & Li, 2019).
Researchers have made several significant findings through the use of GIS. First,
research findings reveal that resident housing closer to GIS measured recreational
settings and environmental landmarks such as parks, recreational areas, and hospitals are
associated with greater neighborhood satisfaction and increased physical health outcomes
(Dong & Qin, 2017; Leventhal & Brooks-Gunn, 2003; Stahler, Mennis, Cotlar, & Baron,
2007). Additionally, Qiu and associates (2019) found that participants living in more
densely populated areas or areas with high traffic endorsed more severe mental health
symptoms on a self-report measure. Next, Knighton (2018) discovered that individuals
living in highly disadvantaged areas had higher mobility rates than those living in more
advantaged neighborhoods, supporting the researcher’s hypothesis that transiency was an
indicator of neighborhood disadvantage and longer housing tenure a measure of
neighborhood advantage. Additionally, when participants moved from disadvantaged
neighborhoods, they often moved to neighborhoods with similar levels of disadvantage.
Knighton argued this finding meant that participant addresses could serve as an accurate
account of exposure to neighborhood disadvantage or social disorganization for up to 3
years. Finally, Matthews & Yang (2010) discovered that people tended to interact more
frequently with others closer to their residence and less with others with significant
barriers between them, such as highways at the neighborhood level and even traffic
medians at more proximal levels. Therefore, these findings suggest that social
interactions with others more proximal to the individual may have a more considerable
impact on resident outcomes as they are encountered more frequently (Insel & Moos,
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1974; Lin et al., 1999). Researchers have used these findings to create visualizations of
neighborhood resources and social networks that may serve as potential sources of social
support available to residents (Matthews & Yang, 2010; Townley et al., 2009). The use of
GIS has allowed researchers to explore novel relationships between individual and
environmental factors.
2.6 Criticisms of Aggregate SES Data
While objective measures of environmental factors and GIS data have allowed
researchers to explore relationships with individual health outcomes quite efficiently,
researchers have levied significant criticisms against the reliance of these methods. First,
several researchers have argued that extrapolating individual health outcomes from
aggregate sociodemographic results in an “ecological fallacy” (Cummins et al., 2005;
Jones & Duncan, 1995; Macintyre et al., 2002; Mair et al., 2008; Pickett & Pearl, 2001).
In other words, by using aggregate data, researchers are unable to make a definitive
statement about whether the relationship between environmental factors and individual
health outcomes is due to individuals having low SES themselves or if this relationship is
due to an independent effect of living in a low SES neighborhood. In Ross’ (2000) study,
the researcher recommended that future research address this issue and inquired if
individuals with high SES would experience the same poor outcomes found in research if
they lived in disadvantaged neighborhoods. In an attempt to clarify this issue, many
studies have attempted to isolate any “residual” environmental effects on health outcomes
that remain after individual resident factors such as age, race/ethnicity, gender, income,
or health status have been “controlled for” (Macintyre et al., 2002). Thus, after
accounting for these individual sociodemographic attributes of residents, any remaining
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variations in individual outcomes are due to a supposed neighborhood-level effect.
Researchers have found differences in study findings when accounting for individual
factors of income, employment, and education. For example, Ross (2000) found that the
relationship between neighborhood economic disadvantage and depression was no longer
significant when individual factors were included in their analysis. Pickett & Pearl (2001)
found similar results when the researchers used self-reported physical health as an
outcome. Other studies have discovered that measures of neighborhood disadvantage did
not add any additional explanation above and beyond the variance already explained by
individual factors when measuring mental health outcomes (Cutrona et al., 2005).
Next, there have been several rationales for not relying on aggregate SES
measures to determine individual health outcomes. For example, Wilson’s (1987) book
The Truly Disadvantaged was one of the earliest critiques of this method and noted that
persons with low SES tend to be clustered in disadvantaged neighborhoods. In addition to
this critique, Massey and Denton (1993) highlighted the historical role of racial
segregation, poor government and business investment into ethnic neighborhoods, and
housing discrimination. The researchers argued that these events assisted in creating and
maintaining areas characterized by generations of poverty, which they termed
concentrated poverty. Massey and Denton noted that neighborhoods of concentrated
poverty often lacked employment and education opportunities, affordable housing, and
healthcare services. The researchers believed these factors prevented residents from
escaping poverty and repelled potential new residents or businesses, perpetuating
concentrated poverty in these areas. Additionally, Lynch Smith, Kaplan & House (2000)
suggested that areas of concentrated poverty lacked personal and community resources
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that promoted health-protective behaviors and reduced health-damaging exposures. These
issues, the researchers argued, placed residents of these neighborhoods at higher risk of
developing medical issues and more vulnerable to stressors within the environment.
In another critique, Weden et al. (2008) discussed the role of “pull” factors that
draw people to specific neighborhoods, such as social networks and similarities in
ethnicity or religious background. Other researchers have described “pull” factors as
“selecting” families into a particular neighborhood due to housing availability and
affordability (Aneshensel & Sucoff, 1996; Massey and Denton, 1993). In contrast, “push”
factors such as housing discrimination and racial segregation kept individuals out of
specific neighborhoods. In a study by Christie-Mizell et al. (2015), the authors
highlighted more recent push factors such as the departure of affluent families from
urbanized city centers to the suburbs in the 1980s and 1990s. Recently, this residential
migration has reversed as urban spaces again become gentrified. Ultimately, Weden et al.
(2008) concluded that push and pull factors contribute heavily to the socioeconomic
stratification of neighborhoods. Therefore, from these critiques, attributing negative
outcomes of residents based solely on neighborhood SES blatantly ignores historical,
cultural, political, economic, and psychosocial factors that have led to the presence of
income inequality, disparities in neighborhood resources, and poor public infrastructure
which characterizes neighborhood disadvantage and concentrated poverty (Ellaway et al.,
2001).
Recent studies from several scientific disciplines have illustrated that other factors
of the structural environment, unrelated to poverty or neighborhood disadvantage, may be
related to individual health outcomes due to their association with resident neighborhood
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satisfaction. For example, the field of public health has researched the relationship
between individual physical activity level and available recreation areas or “green space”
(Forthman et al., 2021; Lee et al., 2017; Qiu et al., 2019). Green space measures the land
area within a neighborhood not used for commercial or residential purposes that can
serve as a location for recreation or social activities. Researchers have measured green
space objectively using researcher observations, computer imaging, and mapping
software, and subjectively by gauging resident perceptions of available recreation areas
and residential land use (Mair et al., 2008; Maruthaveeran & Konijnendijk Van Den
Bosch, 2014; Wang et al., 2019). Communities with higher levels of green space include
more parks and walking trails, leading to more opportunities for individuals to engage in
recreation, exercise, stress reduction, and more frequent physical activity (Lee et al.,
2017; Mair et al., 2008; Qiu et al., 2019). Studies have shown that areas with a large
presence of green space are associated with less self-reported mental health symptoms
(Maruthaveeran & Konijnendijk Van Den Bosch, 2014; Qiu et al., 2019). Additionally,
green spaces provide areas for social interaction amongst residents, leading to greater
social cohesion and opportunities for social support and collaboration. In contrast, studies
have discovered that communities with less green space are associated with lower
physical activity levels and higher rates of depression (Lee et al., 2017). Furthermore, the
public health literature has also conducted numerous studies examining the “walkability”
of neighborhoods. Walkable areas are locations objectively measured to include sustained
upkeep and a large presence of walkways and green space. In combination with positive
perceptions of safety within a neighborhood, researchers have found that neighborhoods
rated higher in walkability were associated with increased physical activity and
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perceptions of safety amongst residents (Lee et al., 2017). Walkability and available
green space represent aspects of the structural environment that can be measured
objectively and subjectively as factors of neighborhood quality and potential for social
interaction.
Researchers from the field of urban planning have examined the role of including
spaces for social activity within buildings and residential areas, highlighting that aspects
unrelated to the physical upkeep of infrastructure are also important structural
environmental factors. Researchers have discovered that in areas with designated social
spaces, such as stoops, balconies, and lawns, community members engaged in more
socialization and perceived greater levels of safety and social cohesion (Lee et al., 2017;
Matthews & Yang, 2010; Wang et al., 2019). High-rise buildings with little opportunities
afforded for socialization were associated with more social isolation and negative selfreported mental health symptoms. Researchers within this field have also found
associations between anxiety and overcrowded housing areas, noise, congested traffic
patterns, and poor lighting (Perera, Ostbye & Jayawardana, 2009; Qiu et al., 2019;
Sooman & Macintyre, 1995). Researchers have also focused on other socialization
factors related to the structural environment but unrelated to socioeconomic status, such
as the impact of increased urbanization (Galea et al., 2005; Sundquist, Gölin &
Sundquist, 2004). For example, researchers found that rates of serious mental illness,
mainly schizophrenia, were higher in urbanized areas than in rural areas (Dohrenwend &
Dohrenwend, 1969). While most of the current literature examining environmentindividual relationships has now shifted to using the neighborhood as a level of analysis,
the role of urbanization in larger contexts such as cities, states, and countries continues to
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be a major point of interest in the literature, especially among developing nations (Chen
& Chen, 2015; Dong & Qin, 2017; Loureiro, Santana, Nunes & Almendra, 2019; Perera
et al., 2009; Qiu et al., 2019; Sooman & Macintyre, 1995). In these studies, the
researchers focus on the adverse effects of urbanized environments on physical and
mental health, such as living in crowded areas, poor satisfaction with the quality of the
living environment, discrimination from other residents, and inequalities in health-related
resources. Therefore, these studies suggest that the structural environmental factors may
indirectly influence psychosocial environmental factors such as the social climate of the
neighborhood.
Finally, a recent number of “affluence studies” have focused on “advantaged”
neighborhoods in contrast to the traditional literature focused on disadvantaged
neighborhoods. In these studies, researchers argue that the positive impact of
socioeconomic resources and amenities in a neighborhood are responsible for resident
health outcomes rather than a negative influence of neighborhood disadvantage (Sampson
et al., 2002). Studies have identified advantaged neighborhoods with objective measures
of structural amenities such as well-paved sidewalks, green space, easily accessible
recreation areas, education and employment opportunities, health, and social services.
Researchers have also characterized these neighborhoods by higher aggregate
socioeconomic status indicators of residents such as income, education and employment,
homeownership, and education (Klebanov, Brooks-Gunn & Duncan, 1994; Matthews &
Yang, 2010; Ross & Mirowsky, 2001; Sampson et al., 2002; Weden et al., 2008).
Researchers have theorized about the function of specific factors of neighborhood
advantage in relation to individual health outcomes. For example, researchers suggested
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that high levels of homeownership led to greater trust and social connections among
residents, creating greater opportunities for social support (Kullberg, Timpka, Svensson,
Karlsson & Lindqvist, 2010; Sampson et al., 2002). Additionally, researchers posited that
neighborhoods with better-resourced schools and higher numbers of job opportunities
translate into greater education and employment achievement, leading to higher incomes
and quality of life for residents (Weden et al., 2008). Furthermore, the high concentration
of residents with greater educational attainment may represent greater availability of
neighborhood resources, opportunities such as job openings, and social support available
to residents often referred to as ‘social capital’ (Cummins et al., 2007; Ross, 2009; Ross
& Mirowsky, 2001). Studies of advantaged neighborhoods have also revealed that
physical health may be associated with measures of neighborhood advantage and not
neighborhood disadvantage or poverty (Forthman et al., 2021; Ross, 2009; Wen et al.,
2006). Researchers suggested that this relationship occurred due to several factors,
including perceptions of lower crime rates and greater perceptions of safety, leading
residents to engage in more physical activity. Residents of advantaged neighborhoods
may also see others engaging in health-promoting behaviors, encouraging residents to
engage in healthy behavior themselves (Leventhal & Brooks-Gunn, 2003). Therefore,
based on the results from these new studies, more information is needed to determine
which environmental factors are genuinely associated with individual resident health
outcomes. Furthermore, researchers should expand conceptualizations of the structural
environment to include other potential factors instead of relying solely on neighborhoodlevel poverty or disadvantage indicators.

41

2.7 Criticisms of Objective Measures
Another major criticism of objective factors is the poor ability to measure
indicators of the psychosocial environment, such as social disorganization and social
control. For example, Ellaway and Macintyre (2001) note that social disorganization and
social control have traditionally been measured indirectly or inferred from existing data
such as housing tenure, home ownership, and the number of residents holding political
offices and do not represent accurate measures of these contextual constructs. Kubrin
(2009) noted that conceptualizations of social disorganization did not initially distinguish
between social disorder as an outcome (e.g., increased crime, violence & mistrust) or
indicative of disorganization itself. Therefore, the inclusion of social control as a measure
of neighborhoods’ ability to manage disorder was necessary to avoid problems with
operationalization. Additionally, objective measures of social disorder have suffered from
similar issues as the use of aggregated SES data in that they have relied primarily on
indicators of poverty. Again, these data are helpful in determining spatial distributions of
social disorder, but not for describing the mechanisms that lead social disorder to
influence differences in individual health outcomes (Araya, 2006; Cutrona et al., 2000;
Macintyre et al., 2002).
Finally, researchers have levied criticisms against the reliance on U.S. Census
data as the sole data source for objective measurement of environmental factors. For
example, U.S. Census data provides static information about neighborhoods and not data
related to dynamic social processes such as social disorganization and social control,
making this information insufficient for measuring the psychosocial aspects of the
environment (Echeverría et al., 2008; Hadley-Ives, Stiffman, Elze, Johnson & Dore,

42

2000). Additionally, studies using aggregate or U.S. census data may not accurately
reflect how individuals perceive the neighborhood and may represent outdated
information about the environment, especially as social contexts change due to relocation
and social interactions between residents (Roh et al., 2011). Additionally, researchers
have noted that objective or governmental boundaries used within these studies may be
different than the boundaries identified by residents of these neighborhoods (Cutrona et
al., 2006; Qiu et al., 2019). Traditionally the U.S. Census has defined neighborhood
boundaries based on zip codes, postal sectors, or census tracts. However, Ewart and
Suchday (2002) note that census tracts are developed for efficient survey distribution and
are not based on defined distinctions between neighborhoods. Boundaries based on U.S.
Census data may shift as resident makeup, and social processes cause change within
neighborhoods over time (Hadley-Ives et al., 2000). Therefore, while U.S. Census is
readily available and includes numerous neighborhood-level data, it may not incorporate
all environmental factors relevant to resident health outcomes, especially psychosocial
aspects of the environment. Additionally, U.S. Census data may not accurately represent
the environment as experienced subjectively by residents, leading to errors in
measurement by researchers.
2.8 Subjective Measurements of Environmental Factors
Therefore, as a result of the criticisms against objective data as a sole
measurement of environmental factors relevant to resident health outcomes and a move
away from poverty and neighborhood disadvantage as the primary conceptualization of
neighborhood context, several researchers have advocated for the use of data more
representative of individual resident experiences (Cummins et al., 2005, 2007; Hill &
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Maimon, 2003; Kloos & Shah, 2009; Weden et al., 2008; Wen et al., 2006). Subjective
measures include the assessments, perceptions, and opinions of community members
about their lived environment (Roh et al., 2011; Wen et al., 2006; Winstanley et al.,
2008). In addition, subjective data can include reports of individual experiences, such as
self-reports of physical or mental health, behaviors, or experiences with other residents
(Weden et al., 2008). Furthermore, subjective data can also include perceptions of the
access to, quality of, or exposure to resources within the environment. Finally, subjective
data can consist of individual appraisals of the social climate of the neighborhood in
terms of collaboration, trust of other residents, and rates of crime. Subjective measures
are often collected via individual surveys, self-reports, or interviews conducted by
researchers and can be qualitative or quantitative in nature (Weden et al., 2008). The vast
range of subjective data available makes these measures a promising method of
evaluating environmental factors.
By definition, subjective measures such as resident perceptions of the
environment are more closely representative of the individual (Weden et al., 2008).
Several researchers have suggested that including measures more proximal to the
individual may help to explain individual-level outcomes over and above aggregate
community data alone (Cummins et al., 2005, 2007; Eriksson, Ghazinour &
Hammarstrom, 2018; Kruger et al., 2007; Lin, Ye & Ensel, 1999). For example, Zhang,
Zhou and Kwan (2019) suggested that individual experiences, such as interactions
between community residents, perceived social support, and positive neighborhood
experiences may help to better explain individual health outcomes as compared to
aggregate objective data since they are more proximal to the individual, are encountered
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daily, and can capture aspects of the psychosocial environment that aggregate objective
data cannot. Researchers suggest that subjective resident perceptions may generate
emotional responses and behaviors that can impact individual mental and physical health
(Zhang et al., 2019). Resident perceptions may also be more strongly related to individual
outcomes because they are more representative of individual behavior that may be healthpromoting or health-damaging (Eriksson et al., 2018; Kruger et al., 2007). Furthermore,
participants' perceptions can lead to various emotional states and influence the coping
behaviors of residents, such as social isolation or substance abuse. It is well-established
within the literature that subjective perceptions mediate the relationship between stress
and individual outcomes due to the meaning individuals place on events and the
perception of available coping resources in response to stressors (Folkman, 1984;
Hobfoll, 1989). When individuals perceive situations as threatening, participants will
anticipate actual consequences of these situations, which may lead to a change in their
behavior or psychological well-being (Hill & Maimon, 2003). Additionally, living in
stressful or disadvantaged neighborhoods may increase the likelihood that the meaning
given to the experience of stressful events is negative, increasing vulnerability to
depression (Cutrona et al., 2000). Researchers theorize that the lack of resources,
perception of social support, or social norms that promote negative interpretations restrict
effective coping (Hobfoll, 1991; Latkin & Curry, 2003; Roh et al., 2011; Weden et al.,
2008). Furthermore, resident perceptions of the environment may differ from objective
measurements of the same environmental factor. For example, in some neighborhoods,
perceptions of crime rates differed from objectively documented crime rates
(Maruthaveeran & Konijnendijk Van Den Bosch, 2014; Sooman & Macintyre, 1995). In
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addition, Gebel, Bauman, Sugiyama and Owen (2011) discovered that subjective
perceptions of walkability were more strongly associated with physical activity than
objective walkability measures in neighborhoods, even in neighborhoods with high
walkability ratings. Longitudinal studies have revealed that changes in perception of
neighborhood factors were associated with beneficial effects on residents’ self-reported
mental health symptoms (Dalgard & Tambs, 1997). Therefore, it is no surprise that
individual perceptions of the environment (e.g., neighborhood physical appearance) have
shown some evidence of being stronger predictors of individual health outcomes than
objective measures of aggregate neighborhood socioeconomic resources or social
disorganization (Hadley-Ives et al., 1999).
Researchers have also championed the use of resident perceptions as they are able
to effectively capture the differences between individual residents, even within the same
neighborhood (Kawachi & Berkman, 2003). For example, the use of subjective data has
allowed researchers to track differences in value that residents place on community
resources. Weden et al. (2008) discovered that perceptions of healthcare access were
more strongly associated with mental health outcomes for older adult residents than
younger residents. Additionally, the authors found that older residents varied in their
physical activity due to perceptions about the maintenance of sidewalks in their area,
believed to lead to injury. Studies have discovered similar results for other environmental
factors such as perceived neighborhood disorder and perceived social support (Wen et al.,
2006; Zhang et al., 2019). Recent literature has compared subjective perceptions of the
environment and individual outcomes while controlling for individual differences within
the sample. For example, Roh et al. (2001) discovered that perceived neighborhood
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variables were associated with depressive symptoms even after controlling for individuallevel variables. Weden et al. (2008) discovered that controlling for individual factors did
not impact the strength of the association between perceptions of neighborhood disorder
and self-rated physical health. However, researchers have found that the effect sizes of
subjective measures that remained after controlling for individual factors were small
(Pickett & Pearl, 2001). However, as Caspi, Taylor and Moffitt (2000) stated, these small
findings are still of interest due to their implications for prevention. The use of subjective
resident perceptions as data within empirical studies has slowly gained more support
from researchers. It marks a dramatic shift from the strict reliance on objective measures
of the environment such as aggregate socioeconomic status measures of poverty or
researcher observations of the psychosocial environment (Dupéré et al., 2012; Kubrin,
2009; Sampson et al., 2002; Winstanley et al., 2008). This study now reviews several
common subjective resident experiences used within the literature and the association to
the commonly studied outcomes of anxiety, stress, and depression (Galea et al., 2005).
Neighborhood Quality
Researchers have found evidence supporting subjective resident perceptions of
neighborhood quality are associated with individual health outcomes (Sooman and
Macintyre, 1995; Stafford et al., 2011). Neighborhood quality measures the value that
residents place on the physical, objective characteristics of the structural aspects of the
neighborhood, as well as the perceived satisfaction with access to or benefit of these
features. Researchers have used perceptions of neighborhood quality as the subjective
analog to objective measurements of neighborhood disadvantage. Subjective measures of
neighborhood quality include resident responses to neighborhood factors such as housing
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quality, noise (from neighbors or nearby traffic), sense of over-crowing, and even air
quality (Zhang et al., 2019). Researchers have used combinations of resident responses
and GIS data to identify important neighborhood amenities and residents’ satisfaction
with these resources (Lee et al., 2017; Townley et al., 2009). Research findings show that
positive perceptions of the physical quality of the neighborhood are linked to positive
health outcomes for residents, such as life satisfaction, optimism, and hope. Studies have
also revealed that stronger perceptions of neighborhood quality are associated with
greater social support and coping amongst individuals (Wen et al., 2006). Other findings
demonstrate that perceptions of residential density, traffic density, walkability,
percentage of land used for retail purposes (as opposed to green space), and distance to
neighborhood resources such as parks, hospitals, and shopping areas (as measured by
GIS) are associated to ratings of neighborhood quality (Dong & Qin, 2017; Gebel et al.,
2010; Lee et al., 2017; Townley et al., 2009; Wang et al., 2019). In contrast to
neighborhoods with higher perceived quality, areas associated with lower perceptions of
neighborhood quality are often characterized by the presence of undesirable commercial
operations such as adult entrainment facilities and pawn shops (Cutrona et al., 2006).
Additionally, in a review by Wandersman and Nation (1998), the researchers found that
perceptions of poor physical upkeep were inversely related to neighborhood quality.
Furthermore, Kruger (2000) found a correlation between perceived poor physical upkeep,
psychiatric distress, and anxiety. Studies have illustrated that areas with poor subjective
ratings of neighborhood quality are also associated with feelings of demoralization,
hopelessness, and increased perceptions of crime (Sampson et al., 1997; White, Kasl,
Vahner & Will, 1987). Therefore, subjective measurements of structural environmental
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factors, as measured by perceptions of neighborhood quality, may be associated with
individual health outcomes such as hope, reduced psychiatric distress, optimism,
increased recreation (Amérigo & Aragones, 1997; Wong & Solomon, 2002).
Additionally, researchers suggest that stronger perceptions of neighborhood quality
increase the use of available neighborhood resources that may facilitate health-promoting
behavior and maintain positive mental and physical health for residents (Roh et al., 2011;
Wen et al., 2006).
Neighborhood Social Climate
Neighborhood social climate is a comprehensive measure of the quality of the
neighborhood psychosocial environment that encompasses multiple interrelated aspects
of the social environment, such as perceptions of social cohesion, social control, and
social support and inclusion (Brown et al., 2011; Sampson et al., 1997, 2002). In
addition, studies have used perceptions of neighborhood social climate to examine
associations between psychosocial environmental factors and individual physical and
mental health outcomes such as physical activity, psychiatric distress, trauma, and
psychological sense of community (Brown et al., 2011; Kloos et al., 2009; Kloos & Shah,
2009; Townley & Kloos, 2011). The following sections review major composite factors
of neighborhood social climate.
Social Cohesion. Social cohesion is the measure of trust, connections, and
available social support between community members. (Aneshensel & Sucoff, 1996;
Ellaway et al., 2001; Kim, 2010). High levels of social cohesion are believed to facilitate
collaborations amongst residents and assist in the interchange of resources, counteracting
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social disorganization and leading to more socially organized neighborhoods (Kubrin,
2009). For example, researchers theorize that social cohesion motivates residents to
advocate for neighborhood improvements by documenting areas of need and interacting
with public officials (Echeverría et al., 2008; Stokols, 1992). These efforts can increase
the availability of neighborhood resources as well as community support for resources
such as community mental health clinics, bicycle lanes, parks, and maintenance of
infrastructure such as roads and buildings (Echeverría et al., 2008; Ellaway et al., 2001;
Stokols et al., 2013). The absence or inability of communities to secure these resources
may lead to demoralization (Cutrona et al., 2000). Additionally, in areas of high social
cohesion, neighbors may connect with each other and provide information about
available resources in the area, such as impromptu job openings (McElroy et al., 2019;
Ross & Mirowsky, 2001). Researchers suggest that health behaviors such as walking,
exercising, and recreation are facilitated by disseminating health-promoting information
and cultivating shared values among residents, deterring unhealthy and socially
undesirable behaviors such as smoking or public intoxication (Kawachi & Berkman,
2003; Leyden, 2003). Areas with greater social cohesion are also associated with greater
resilience to changes within communities, such as natural disasters, budget, and resource
allocation changes (Cutrona et al., 2005; Sampson et al., 1997). According to Ellaway et
al. (2001), perceptions of social cohesion appear to be more strongly associated with
concentrations of neighborhood advantage and less associated with neighborhood
disadvantage, perhaps due to the concentration of resources and extended periods of
residential stability, leading to strong connections between residents. Several findings
have illustrated that social cohesion is associated with a variety of individual health
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outcomes. Researchers have discovered associations between perceived social cohesion
and feelings of belonging, connection, and respect, which can reduce the effects of
depression and be a deterrent to psychological distress and suicide attempts (Echeverría
et al., 2008; Ellaway et al., 2001; Stafford et al., 2011; Ross 2000; Wilson et al., 2004).
Other studies have found similar effects in adolescents (Aneshensel & Sucoff, 1996).
Stafford and colleagues (2011) found that perceptions of neighborhood cohesion were
associated with fewer depressive symptoms, over and above the explanation provided by
individual SES factors. Perceptions of social cohesion are also associated with feelings of
personal control, greater perceived social support, increased socialization, and increased
participation in community social activities. In contrast, perceptions of higher levels of
social disorder and lower levels of social cohesion are associated with higher self-reports
of anxiety, anger, depressive symptoms, substance abuse and psychological distress
(Ross, 2000, 2009; Williams & Latkin, 2007). Therefore, positive perceptions of social
cohesion represent a social climate that is organized and trustworthy, increasing
opportunities for socialization and securing resources.
Social Control. Researchers have argued that neighborhood social cohesion alone
is not sufficient for positive perceptions of the social climate (McElroy et al., 2019).
Therefore, measures of the social climate of neighborhoods also include perceptions of
social control, or the collective self-efficacy of residents to that are willing and able to
work together to realize shared common goals, share resources, and intervene to protect
the neighborhood from increases in social disorder (Forthman et al., 2021; Leyden, 2003;
Sampson et al., 2002). Stronger perceptions of social control are associated with greater
trust amongst residents, which may be instrumental for building social connections (Lin,
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Ye, & Ensel, 1999; Stockdale et al., 2007). Additionally, neighborhoods perceived as
having strong social controls may buffer residents from the stress of witnessing or
learning about crime occurring within the neighborhood. Furthermore, perceptions of
social control are associated with lower overall perceptions of crime rates and higher
feelings of safety (Ewart & Suchday, 2002; Maruthaveeran & Konijnendijk Van Den
Bosch, 2014; Sampson et al., 1997; White et al., 1987). Perceptions of social control
include beliefs that other residents have the means and resources available to enact and
enforce the values of the community, often referred to as social capital (Ellaway et al.,
2001). Therefore, perceptions of social control are essential in determining the overall
neighborhood social climate as it reflects the potential for socially cohesive
neighborhoods to be beneficial for the individual.
Social Support & Inclusion. Finally, neighborhood social climate also includes
perceptions of available social support and social inclusion. Studies often measure these
perceptions subjectively as constructs of place attachment and psychological sense of
community (Davis et al., 2013; Townley et al., 2009; Townley & Kloos, 2011). The
research has firmly established that perceived social support is associated with positive
mental health outcomes and can serve as a buffer to the experience of environmental and
social stressors (Folkman, 1984; Hobfoll, 1991). Studies have uncovered that inclusion,
perceived social support, and sense of community significantly impact mental health
outcomes and community integration, especially for persons with SMI (Corrigan, 1998;
Drake & Whitley, 2014; Townley & Kloos, 2011). For example, feeling a psychological
sense of community and investing in the neighborhood are associated with greater
community integration and higher life satisfaction (Davis et al., 2013; Drake & Whitley,
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2014; Townley et al., 2009; Townley & Kloos, 2011). Research findings illustrated that
the stigma related to mental health disorders can hinder the ability of residents to form
social connections and are associated with increases in depressive symptoms (Drake &
Whitley, 2014; Townley & Kloos, 2011). A study by Townley and Kloos (2011)
discovered that in a sample of persons with SMI, poor perceptions of neighborhood
tolerance were associated with more reported difficulties in socialization and forming an
attachment to the neighborhood. Additionally, the researchers found that perceived
neighborhood acceptance accounted for a significant proportion of the variance in
psychiatric distress. Therefore, social support factors may be even more important for
persons with SMI due to a greater reliance on immediate social supports and limited
personal resources, increasing dependence on others (Townley et al., 2009).
Neighborhood Safety
Another subjective measure commonly studied within the literature is the
association between perceptions of safety, fear of crime, and individual health outcomes.
There are several subjective indicators of unsafe neighborhoods, such as poor upkeep of
buildings, social disorder, witnessed or disclosed crimes, and the presence of undesirable
businesses such as adult entertainment stores, bars, and pawn shops (Cutrona et al., 2005;
Stockdale et al., 2007). Research has illustrated that Fear of crime is associated with
negative perceptions of social control, social cohesion, and neighborhood satisfaction
(Amerigo & Aragones, 1997; Maruthaveeran & Konijnendijk Van Den Bosch, 2014;
Putrik et al., 2015; Roh et al., 2011). Furthermore, studies show that perceptions of crime
are also associated with increased symptoms of depression in both adolescents and adults
(Aneshensel & Sucoff, 1996; Latkin & Curry, 2003; Ross & Mirowsky, 2001). Studies
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have highlighted associations between perceived crime rates and increased levels of
anxiety, even when actual crime rates were lower than resident perceptions (Chen &
Chen, 2015; Sooman & Macintyre, 1995; Wilson-Genderson & Pruchno, 2013). Several
researchers have found that fear of crime is more strongly associated with physical
inactivity in several populations due to fears of victimization (Brown et al., 2011;
(Echeverría et al., 2008; Lee et al., 2017; Wen et al., 2016). For populations of older
adults, research suggests that perceptions of crime are more strongly associated with
negative health outcomes as they may be more vulnerable to becoming victims of crime,
leading them to engage in less physical activity and social connections outside the home
(Stahl, Beach, Musa & Schulz, 2017; Won et al., 2016). Researchers have made similar
suggestions about the vulnerability of persons with SMI SMI (Cusack et al., 2003).
Studies show that residents who perceive their neighborhoods as unsafe engage in more
social isolation, limiting the opportunities for social connections and social support,
behaviors associated with higher levels of depressive symptoms (Roh et al., 2011;
Sampson & Raudenbush, 2004; Stafford et al., 2011; Zule et al., 2008). Researchers have
also found that perceptions of crime can be reduced through increases in perceptions of
social control and neighborhood satisfaction (Sampson et al., 1997). Additionally,
findings from studies reveal that greater perceptions of collective efficacy among
residents are associated with lower rates of homicide, assault, robbery, and burglary
within neighborhoods (Kruger et al., 2007; Sampson et al., 1997). In conclusion,
perceptions of neighborhood safety can significantly impact resident behaviors and
mental health symptoms, even if these perceptions are not consistent with objective
measures of crime.
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2.9 Criticisms of Subjective Measures
Opponents of subjective measures have argued that the use of resident perceptions
is not feasible due to the time required to conduct surveys and interviews, difficulty
recruiting participants, and securing appropriate sample sizes (Hill & Maimon, 2013).
Subjective resident perceptions are also undervalued in the literature due to bias
concerns, especially if the participants are diagnosed with a mental illness (Townley et
al., 2009). A major source of bias identified by critics is same-source bias (Hill &
Maimon, 2013; Mair et al., 2008). Same-source bias purports that outcomes discovered
through the use of subjective data may not be valid due to similarities in perceptions and
individual outcomes. For example, Mair et al. (2008) argued that people with diagnoses
of depression may be more likely to have a negative perception of their environment or
psychological well-being. In contrast, persons who perceive themselves as healthy may
report more positively on self-report health measures and engage in more healthpromoting behaviors. Thus, studies using subjective measures should check for potential
bias. However, several studies have provided evidence that subjective resident
perceptions can be reliable sources of data. For example, Yen and colleagues (2010)
provided supporting evidence in their research, which discovered that people are
generally good observers of events in their neighborhood and can generally estimate
correct occurrence rates. Newman (1995) also found that persons with serious mental
illness are generally good observers of their housing and environmental conditions.
Cutrona et al. (2005) did not find a significant association between negative affectivity
and self-reports of depressive symptoms when measuring subjective perceptions of
neighborhood disorder and neighborhood disadvantage. Finally, Townley and Kloos
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(2011) discovered self-report data about neighborhood conditions was similar between
persons with SMI and persons without a mental health disorder diagnosis.
2.10 Resident Perceptions as a Mediator and Moderator
Initial research utilizing subjective measures suggested that resident perceptions
of environmental factors serve as a moderator that influences the strength of the
relationship with individual health outcomes (Aneshensel & Sucoff, 1996; Ross &
Mirowsky, 2001; Weden et al., 2008; Wen et al., 2006). However, most of these studies
observed a moderating effect of resident perceptions on physical health outcomes. For
example, Ross and Mirwosky (2001) found that perceptions of safety and crime rates
moderated the relationship between objectively measured neighborhood disorder and
individual physical health outcomes. Weden et al. (2008) discovered that subjective
measures of neighborhood quality moderated the relationship between objective
measures of neighborhood disadvantage and physical health outcomes. However,
continued empirical testing of resident perceptions as moderators for mental health
outcomes has provided mixed results. For example, Stockdale et al. (2007) found
evidence that perceived social support influenced the strength of the relationship between
objective measures of social disorder and depressive symptoms of residents. However,
Kim (2010) discovered that perceptions of social control and social disorder did not
moderate the relationship between objective measures of neighborhood disadvantage and
mental or physical health outcomes.
In contrast, other studies examining the relationship between resident perceptions
of environmental factors and mental health outcomes suggest that individual perceptions
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may be a full or partial mediator of the environment-individual relationship (Ross, 2000;
Ross & Mirowsky, 2009; Wilson-Genderson & Pruchno, 2013). A study by Hadley-Ives,
Stiffman, Elze, Johnson, and Dore (2000) discovered that perceptions of neighborhood
quality mediated the relationship between objective measures of neighborhood
disadvantage and self-reported mental health symptoms. Additionally, Ross (2000) found
that the relationship between neighborhood disadvantage and depressive symptoms was
no longer significant after accounting for perceptions of neighborhood disorder as a
mediator. Furthermore, Cutrona et al. (2000) found that measures of neighborhood
disadvantage were not significantly related to psychiatric distress; however, perceptions
of social disorder were associated with depressive symptoms, even after controlling for a
wide range of individual-level demographic and psychosocial characteristics. ChristieMizell and Steelman (2003) discovered that resident perceptions mediate the relationship
between objective measures of environmental factors and mental health outcomes for
adolescents. Finally, Anehensel and Succoff (1996) discovered that adolescent
perceptions of neighborhood social disorder were a full mediator of depressive symptoms
and neighborhood economic disadvantage.
Naturally, the introduction of subjective measures has led to arguments about the
comparative strength of subjective and objective measures of the environment in their
relation to individual outcomes. For example, if measuring the impact of the structural
environment on resident health outcomes, there is no clear consensus whether to use
objective aggregate SES data, subjective perceptions of neighborhood quality, or a
combination of both factors. A growing number of studies have examined individual
mental and physical health outcomes using both objective and subjective measures
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(Elliot, 2000; Feldman & Steptoe, 2004; Franzini, Caughy, Spears, & Esquer, 2005; Ross
& Mirowsky, 2001; Stafford & Marmot, 2003; Steptoe & Feldman, 2001; Wen,
Hawkley, & Cacioppo, 2006). In these studies, researchers have discovered that objective
and subjective measures are independently associated with individual outcomes (Kim,
2010; Roh et al., 2011; Wen et al., 2006; Zhang et al., 2019). However, attempts to gauge
the strength of associations relative to each other have led to mixed results. For example,
Ellaway et al. (2001) found that subjective perceptions of social disorder were more
strongly associated with depression than objective measures of social disorder. Weden et
al. (2008) found that subjective measures of environmental factors were stronger
predictors than objective measurements in their relationship to self-rated physical health
outcomes. Zhang et al. (2019) found that resident perceptions of the environmental
factors were stronger predictors than objective measures in relation to physical, mental,
and social health outcomes. Christie-Mizell, Steelman and Stewart (2015) discovered that
resident perceptions were more effective in measuring psychological distress than
objective measures of the same environmental factor. Lin and Moudon (2010) found that
objective measures of environmental factors were more strongly related to physical
activity than resident perceptions in walkability studies. In contrast, Gebel et al. (2010)
found that resident perceptions of environmental factors, such as crime rates and safety,
were more strongly related to physical activity. Lee et al. (2017) concluded that resident
perceptions of environmental factors were a more effective measure of neighborhood
disadvantage than objective measures of SES. However, the authors conceded that
objective measures of SES were more effective in measuring associations to medical
issues and physical health outcomes such as physical activity. Thus, there is some
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evidence to suggest that perceptions of the psychosocial environment may be more
strongly associated with mental health outcomes, while objective measures are more
associated with physical health outcomes (Kim, 2010). More evidence is needed to
clarify the distinctions between the predictive ability of objective and subjective
measures with specific individual health outcomes.
Another subset of research has highlighted the benefit of including both objective
and subjective measures of environmental factors in studies. For example, the
neighborhood satisfaction model of Amérigo & Aragones, (1997) posits that resident
health-related behaviors such as socialization and recreation are based on an interaction
between the objective aspects of the structural environment and resident perceptions of
neighborhood quality. In another example, Araya (2006) suggested that abandoned
houses may facilitate criminal activity and lead to poor perceptions of safety (Araya,
2006). Additionally, McElroy and colleagues (2019) suggested that there may be a
bidirectional relationship between objective and subjective measures of environmental
factors, and longitudinal studies would assist in clarifying these relationships. Pahwa
(2020) provided examples of how the combination of objective and subjective measures
of the environment may positively impact individual health outcomes. For example, the
presence of churches and community centers can increase residents’ sense of community
and perception of social inclusion and represent an available source of social support,
opportunities for socialization, and ease of obtaining physical resources. Residents may
also have experiences in these settings that help to promote positive mental health
outcomes through feelings of belongingness, shared goals or mutual struggles, reduced
social isolation, and increased socialization. Finally, Zhang et al. (2019) stated that
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objective and subjective measures may be complementary, and both measures provided
information about neighborhood context and composition and helped direct residents'
behavior. In this way, some environmental factors may be best measured using objective
measurements, while others with subjective measurements. Additionally, some specific
objective and subjective measures may not correspond with one another, suggesting that
they measure different but related factors of environmental contexts (Cummins et al.,
2007). For example, other factors less commonly associated with neighborhood quality
are perceptions of other residents receiving public assistance, job availability, and ethnic
heterogeneity (Ellaway et al., 2001; Leventhal & Brooks-Gunn, 2003). Additionally,
implicit biases of environmental factors such as ethnic heterogeneity may drive resident
perceptions. For example, Sampson and Raudenbush (2004) discovered that the presence
of young black men was associated with higher ratings of social disorder in the
neighborhood in some residents. Hadley-Ives et al. (2000) found that studies that
combined subjective and objective factors as predictors were more successful in
identifying significant relationships to individual health outcomes than those studies that
relied on aggregate objective data alone. However, other researchers have noted that the
explanatory power provided by subjective measures over and above objective measures is
small (Leventhal & Brooks-Gunn, 2003; Sampson et al., 2002). There are only a handful
of studies that have attempted to examine the relative explanatory power of subjective
and objective measures in explaining differences in individual mental health (e.g., Wang
et al., (2019); Zhang et al., (2019), and no studies that specifically focused on individuals
with serious mental illness. Therefore, in order to determine the relative strength of
subjective and objective factors to measure environmental effects, researchers should
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base their hypotheses on a comprehensive theoretical framework to provide a rationale
for their measurement and outcome choices.
2.11 Moving Towards a Social-Ecological Framework
As stated by Lauwers et al. (2021), socio-ecological models can be of great
benefit because they address each of the previous concerns in their conceptualization. For
example, as Eriksson, Ghazinour, and Hammerstrom (2018) discussed, social-ecological
models incorporate both structural and psychosocial environmental factors and consider
both objective and subjective measurements of these factors important data sources. In
addition, social-ecological models focus on the interaction between structural and
environmental factors in generating observed resident outcomes. Furthermore, socialecological models consider the interaction between individual resident characteristics and
environmental factors, reducing concerns of engaging in an “ecological fallacy”. Finally,
social-ecological models have been used to study the individual outcomes for a diverse
set of populations and environments. These results have been used primarily in studies of
mental health, but have also been generalized to other non-mental health populations
such as schools and prisons (Insel & Moos, 1974; Moos & Moos, 1976). This study now
discusses the Social Ecology Theory as a framework to conceptualize the environmentindividual relationship.
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CHAPTER 3
THE SOCIAL-ECOLOGICAL MODEL
3.1 The Social-Ecological Model
The social-ecological model used in this study is based on the model presented by
Moos & Moos (1976) to track outcomes of individuals receiving mental health treatment
in residential treatment settings. In Moos’ model, individual outcomes are based on the
interdependence and interrelatedness of individual characteristics, structural aspects of
the environment and the psychosocial climate of the environment to create a sustained
ecological system (Wong & Solomon, 2002). This theory shares some similarities with
ecosystem models such as those proposed by Bronfenbrenner, which focused on
describing human development throughout the lifespan (Bronfenbrenner, 1977; Eriksson
et al., 2018). Ultimately, the social-ecological model proposed by Moos and colleagues
was strongly focused on developing interventions and changing living environments to
promote positive mental health outcomes. The Social Ecology Model has been used
frequently in psychology literature to evaluate environmental factors, treatment
communities, and associations to mental health outcomes (Abdallah et al., 2009).
The social ecology model of Moos & Moos (1976) is based on six distinct features:
1.

Examination of both structural and psychosocial environmental contexts and
their interactions.

2. A focus on resident perceptions and experiences.
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3.

An awareness of human adjustment to promote adaptive functioning.

4. The role of the environment in creating events that require adjustment and
coping.
5. Different conceptualizations of how environments can impact functioning
6. Is research driven by human values and science.
These features were described in depth by Kloos and Shah (2009) and are briefly
reviewed here in the context of the present study.
Examination of both structural and psychosocial environmental contexts and their
interactions
Socioecological models posit that the determinants of physical and mental health
outcomes derive from several environmental factors arranged in multiple levels.
(Eriksson et al., 2018). Within these levels are structural and psychosocial components,
natural and built features of the environment, and objective and subjective measurements
of these factors. Socioecological models also emphasize multiple levels of analysis and
assert that each level of environmental factors has a unique and interrelated effect on the
individual. In these models, the first level is the individual and their associated health
outcomes. Branching outward from the individual level are additional levels that act
simultaneously and have differing levels of influence upon the individual. Levels closer
or more ‘proximal’ to the individual have a greater influence on behaviors, emotions, and
beliefs because they are more visible and experienced by the individual on a more
consistent or immediate basis.

63

Examples of proximal features of the environment represented in this study are
represented by psychosocial environmental factors and include daily stressors (such as
living in a disadvantaged neighborhood) of fear of crime, stigma, or discrimination, and
lack of social support (Cutrona et al., 2005; Eriksson et al., 2018; Lin et al., 1999). In
particular, a social-ecological model expects social networks and interactions with
neighbors, family, and friends within the psychosocial environment to be the strongest
influence on individual health outcomes as they are accessed more frequently. ‘Distal’
levels of the environment, such as the structural and physical factors, are accessed less
frequently and therefore have less t impact on health outcomes, relative to levels more
proximal to the individual. Therefore, while structural “distal” factors may have an
impact on the individual, this study hypothesizes that they will not have as strong of an
impact on the individual as more proximal factors of the psychosocial environmental
context. However, the interaction of these levels may create a unique effect that may
impact individual outcomes (Kloos & Shah, 2009). Therefore, this study posits that after
accounting for distal structural environmental factors, the proximal psychosocial
environmental factors will still explain a significant amount of variance in mental health
outcomes.
A focus on an individual’s experience of the environment
A social-ecological perspective also considers that unique individual-level factors
also influence health outcomes. Thus, a social-ecological perspective places emphasis on
resident subjective perceptions, experiences, and individual differences. As stated by
Wright & Kloos (2007), some environmental factors may be invisible to outside
researchers who may be visiting a new unknown location at a single cross-sectional point
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in time, especially for ratings of the psychosocial environment. Researchers argue that
resident perceptions may be a more accurate representation of the environment as
residents are consistently within their neighborhood and may experience aspects of social
disorder or neighborhood disadvantage daily (Lin et al., 1999; Wright & Kloos, 2007).
Thus, this study posits that subjective resident perceptions are a valuable source of data
and provide a significant amount of explanation in determining individual health
outcomes, even after accounting for the variance explained by objective measures of
environmental factors. Furthermore, subjective measures will be stronger predictors of
individual health outcomes than objective measures. In a study conducted by Wright and
Kloos (2007), the authors discovered that subjective measures of psychosocial
environmental factors at the neighborhood level were significant predictors of individual
mental health outcomes. Objective measures of these same factors provided no additional
explanation of variance.
An awareness of human adjustment to promote adaptive functioning
A social-ecological perspective posits that both environmental factors and the
behaviors of residents influence each other in a bidirectional relationship (Kloos & Shah,
2009). In this way, when environmental factors act upon residents, the individual will
change their behavior or adapt to changes to maintain homeostasis. These changes may
occur as a result of time, shifts in community norms and values, or through political
actions (Kloos & Shah, 2009). In addition, changes made by the individual can also have
an impact on the environment. In this way, the interaction between the individual and
environmental factors is reciprocal and transactional. A majority of research has
conceptualized the interaction between the individual and their interactions as being
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driven by the subjective meanings that individuals place on events and experiences. For
example, in their review of social-ecological models, Pahwa et al. (2020) discussed how
the meanings residents place on different aspects of their communities, such as the
infrastructure or interactions with others, have impacted behavior. These meanings may
impact the reactions and coping mechanisms of residents. However, a social-ecological
framework is not primarily focused on how people cope with perceived issues but instead
on what environments people find success in and areas in which people struggle to cope
with stressors (Kloos & Shah, 2009). Thus, stress models are used in this study to
measure the individual’s relationship to the environment, and these findings may apply to
treatment and policy-level change. Based on this model, this study again expects
subjective measures of environmental factors to provide a significant explanation of
variance in mental health outcomes, even after accounting for objective measures of
environmental factors.
The role of the environment in creating events that require adjustment and coping
Within the transactional nature of the environment, both risk factors and
protective factors exist that can lead to maladaptive behaviors or serve as a buffer from
the adverse effects of encountering stressful situations. As discussed previously, the
social stress theory describes the relationship between environmental factors and
individual mental health outcomes as being driven by the experience of stressful
psychosocial environmental factors stressors. When compared to other
conceptualizations, a social-ecological model places great emphasis on environmental
factors over individual-level factors in evaluating relationships. Thus this study examines
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measures at the neighborhood level as the primary drivers of environmental contexts and
their outcomes (Kloos & Shah, 2009).
Different conceptualizations of how environments can impact functioning
Social-ecological models consider multiple pathways in which environmental factors
may impact individual outcomes and is not tied to any specific explanation. This study
focuses on stressors from both psychosocial and structural environmental factors and how
this creates variations in mental health outcomes. However, other conceptualizations of
the relationship between individual health outcomes and environmental factors have
examined the role of environmental factors and their role in restricting individual
behaviors, such as forming social connections (Kloos & Shah, 2009).
Is a research driven by human values and science
Finally, humanistic values guide research priorities and hypotheses within a socialecological framework. As a result, these studies aim to improve the health and situations
of research participants. Thus, social-ecological-based research is an applied scientific
approach that seeks to develop solutions to human issues and uncover relationships
relevant to research participants and the larger population. Furthermore, the results
derived from social-ecological studies are encouraged by researchers to direct policy
change through collaboration or advocacy measures. This study is conducted in an
attempt to understand environmental contexts that can assist persons with SMI to live
independently within their community and enjoy a high quality of life consistent with
their own goals.
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3.2 Study Outcomes
Research on the relationship between the environment and individual outcomes
has traditionally focused on specific psychiatric disorders, namely depression, anxiety,
and cognitive deficits (Hill & Maimon, 2013; McElroy et al., 2019). However, the current
study focuses on serious mental illness and considers the various presentations that
mental illness can produce. As stated by McElroy et al. (2019), mental health symptoms
can be shared across diagnoses. In addition, the researchers note that the heterogenous
nature of mental health symptoms may mean that specific environmental factors may be
associated with different mental health disorders. Therefore, in measuring outcomes, this
study moves away from a focus on specific mental health diagnoses and uses an
orientation consistent with the recovery model. The Recovery Model is a holistic, personcentered model of treatment for persons with SMI that focuses on empowerment, reduced
stigma for SMI, and increased quality of life (Abdallah et al., 2009; Iyer et al., 2005). The
Recovery Model is centered on the idea that individuals can live full, productive lives as
residents of their community even with mental health challenges. This movement was
initially developed as an effort to move away from medical models of treatment and a
focus solely on the reduction of symptoms and instead incorporates broader nonclinical
indicators of successful recovery, such as socialization, utilizing community resources,
and perceiving oneself as belonging to the community (Davis et al., 2013; Iyer et al.,
2005; Townley, 2009; Townley & Kloos, 2011). Therefore, each of the outcomes studied
in this study relates to factors that can facilitate or hinder community integration.
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Psychological Distress
Psychological distress describes unwanted or unpleasant feelings in response to a
stressor that impacts the functioning of an individual (Stockdale et al., 2007). Responses
to psychological distress can include social isolation, sadness, fear, and anxiety.
Continued or multiple exposures to stressors can lead to the development of a mental
health disorder. Psychological distress can include symptoms of social isolation,
depression, and anxiety (Stockdale et al., 2007). Several environmental stressors can
contribute to psychological distress, specifically for people with SMI. For example, the
stigma surrounding SMI and mental health is associated with increases in psychological
distress. Additionally, researchers have discovered that a lack of community or social
cohesion is associated with psychological distress (Townley et al., 2009). This study
hypothesizes that negative perceptions of psychosocial environmental factors will be
associated with increased psychological distress.
Illness management and recovery
Illness management and recovery is a measurement of effective management of
mental health symptoms, indicated by functional activity (e.g., employment, education),
physical behaviors, social behaviors, and existential hope for the future (Bond et al.,
2004; Davis et al., 2013; Drake & Whitley, 2014). Illness management and recovery
incorporates both the reduction of symptoms and other non-clinical indicators of recovery
from mental illness, consistent with The Recovery Model. Symptom management has
remained the traditional method to measure recovery from mental illness. Illness
management and recovery is based on the principle of self-determination. Researchers
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using this outcome assume that when people are in charge of their own lives, they will
make informed decisions that are more beneficial to their well-being than treatment
directed independently of the patient (Bond et al., 2004). Treatment providers also utilize
illness Management and Recovery as an intervention to assist individuals understand the
symptoms and diagnoses associated with mental health disorders and to develop effective
coping strategies that can prevent the exacerbation of symptoms (McGuire et al., 2014).
This intervention also teaches individuals to proactively address issues such as asking for
assistance, attending appointments, managing medications, managing stressful situations,
developing individualized recovery goals, and utilizing social support. Researchers have
used illness management and recovery measures to track the outcomes of individuals
with general mental health disorders and SMI (Hasson-Ohayon et al., 2008; Mueser et al.,
2006).
Recovery-oriented behavior
Recovery-oriented behavior is drawn from the principles of The Recovery Model
and is concerned with the functional behavior of the individual. These behaviors include
socializing with others, utilizing community resources, and feeling a sense of community
and attachment to the neighborhood. Researchers posit that more engagement in these
activities is indicative of greater community integration (Kloos & Shah, 2009; Yanos,
2007). Recovery from mental illness and successful community integration also includes
residents' self-perceptions about their own recovery and attachment to their
neighborhoods. Studies have shown that psychological sense of community and place
attachment are important factors for community integration (Bond et al., 2004; Davis et
al., 2013; Stokols et al., 2013; Townley & Kloos, 2011; Wandersman & Nation, 1998).
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Recovery-oriented behavior incorporates resident’s self-perceptions, personal goals, selfefficacy, and self-determination for remaining in recovery and using the social capital
and social supports afforded to them. This outcome measures how confident residents are
in their recovery efforts. Davis and Kloos (2013) provided evidence that while decreases
in psychiatric distress are initially important during the recovery process, an increased
sense of recovery is tied to more long-term recovery outcomes such as engagement in
community activities and social networks. These behaviors can buffer the stress-related
processes and experiences that will inevitably occur during community living. Therefore,
recovery-orientated behavior and sense of recovery incorporates non-clinical factors of
recovery. Bond et al. (2002) state that more empirical research on the subjective
experience of recovery is essential as previous qualitative studies have shown an
association between self-reported psychological sense of community and effective
community integration.
3.3 Research Hypotheses
The present study aimed to fill several gaps in the literature by utilizing an
established theoretical framework to examine the relationship between the environment
and individual mental health outcomes, specifically for people with serious mental
illness. Utilizing a social-ecological perspective, this study aims to identify which
structural and psychosocial environmental factors are significantly associated with
community integration. First, the study sought to highlight that after accounting for the
variance explained by structural environmental factors, measures of the psychosocial
environment will be a significant predictor of mental health outcomes. Next, after
accounting for the variance explained by objective measures of environmental factors,
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subjective measures will explain a significant amount of variance in individual mental
health outcomes significant predictor of mental health outcomes. Finally, subjective
resident perceptions of the psychosocial environment will be a significant predictor of
mental health outcomes, even after accounting for the variance explained by all other
measurements of environmental factors.
Therefore, the current study presents several hypotheses. First environmental
factors are categorized into two levels; structural environmental factors in a “distal” level
and psychosocial environmental factors in a “proximal” level. Environmental factors at
the proximal level will explain a significant amount of variance in individual mental
health outcomes even after accounting for the variance explained by the distal level.
Second, objective and subjective measurements of each of these levels exist. At each
level, subjective measures of environmental factors at that level will explain a significant
amount of variance in mental health outcomes even after accounting for the variance
explained by objective measures. Therefore, there are four variables in this study:
Objective-Structural (O-S), Subjective-Structural (S-S), Objective-Psychosocial (O-P),
and Subjective-Psychosocial (S-P). See Figure 3.1 for a visual representation of this
model. Table 3.1 presents variables associated with this proposed model. Finally, this
study hypothesizes that out of these four variables, subjective measures of psychosocial
environmental factors (S-P) would explain a significant amount of variance in individual
mental health outcomes, even after accounting for variance explained by the three other
variables, (O-S), (S-S), and (O-P). Specifically, the research questions in this study were
as follows:
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3.4 Research Questions
Research Question #1: Do psychosocial environmental factors explain variance in
individual mental health outcomes after accounting for the variance explained by
structural environmental factors?
Hypothesis #1: Psychosocial environmental factors will explain a significant amount of
variance in individual mental health outcomes after accounting for the variance explained
by measures of structural environmental factors as measured by:
●

Psychiatric distress

●

Illness and symptom management

●

Recovery-Oriented Behavior

Research Question #2: Do subjective measures of environmental factors explain a
significant amount of variance in mental health outcomes after accounting for the
variance explained by objective measures of environmental factors?
Hypothesis #2a: Subjective measures of structural environmental factors will explain a
significant amount of additional variance in mental health outcomes after accounting for
the variance explained by objective measures of environmental factors as measured by:
●

Psychiatric distress

●

Illness and symptom management

●

Recovery-Oriented Behavior

Hypothesis #2b: Subjective measures of psychosocial environmental factors will explain
a significant amount of additional variance in mental health outcomes after accounting
for the variance explained by objective measures of psychosocial environmental factors
as measured by:
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●

Psychiatric distress

●

Illness and symptom management

●

Recovery-Oriented Behavior

Research Question #3: Do subjective measures of psychosocial environmental factors
explain a significant amount of additional variance in individual mental health outcomes
after accounting for the combined variance explained by subjective structural, objective
structural, and objective psychosocial measures of environmental factors?
Hypothesis # 3: Subjective measures of psychosocial environmental explain a significant
amount of additional variance in individual mental health outcomes after accounting for
the combined variance explained by subjective structural, objective structural and
objective psychosocial measures of environmental factors as measured by:
●

Psychiatric distress

●

Illness and symptom management

●

Self-reported recovery behavior
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Figure 3.1 Model of Suggested Relationship of Environmental Factors and Individual Resident Outcomes

Table 3.1 Environmental Factors in a Social-ecological Model

Objective Measures

Subjective Measures

Psychosocial Environmental Factors

Structural Environmental Factors

O-P

O-S

Neighborhood Social Disorder Checklist
(HES-NDLC)

Community Profile Score
(CP)

S-P

S-S

Neighborhood Social Climate
(HES-NSC)

Neighborhood Quality
(HERS-NQ)
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Neighborhood Safety
(HES-S)

CHAPTER 4
METHOD
4.1 Participants
The sample in this study consisted of 300 persons with serious mental illness
living in nonservice affiliated independent housing in a major metropolitan area in the
southeastern United States. The average age of participants in the study was 46 (SD =
11.3, range 21-74). A majority of the sample (65%) were female. In terms of race and
ethnicity, 64% of the sample self-identified as Black/African American, 28%
White/Caucasian 3% Hispanic, 2% Native American/Alaskan, 2% Asian, 1% Other.
Nearly half of the sample (46%) reported at least two years of college education. A
smaller percentage (31%) had completed high school or obtained a GED, and less than
25% of participants obtained less than a high-school education. Nearly half (47%) of the
sample reported their marital status as separated, widowed, or divorced, 39% never
married, and 14% married at the time of assessment. The average total income of
participants was $766 per month, including benefits such as SSDI and SSI, and an annual
income of less than $10,000.
4.2 Recruitment and Procedure
Data for this study was collected as part of a larger investigation; the HOME study,
which examined community integration outcomes for persons with SMI utilizing
outpatient treatment services and living in independent housing (Townley & Kloos, 2011)
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Participants were recruited by case managers assigned to participants in outpatient
treatment facilities. Outpatient administrators provided a random selection of patients to
case managers who contacted these individuals to determine participation interest. Those
patients interested in the study were referred to research assistants who were present in
the waiting area of the clinic. The research assistants explained the study, answered any
questions, and screened potential participants for suitability for the study: living in
independent housing for at least six months, not receiving housing supports, not currently
in psychiatric crisis.
Data collection was completed via interviews by a team of six graduate-level research
assistants in small rooms off of the waiting area that allowed for confidential
conversations. Research assistants received training on interview administration for
persons with mental illness. Interviews were conducted within the participant’s home or
at a local mental health center. Participants were given the option to read interview
questions independently or have questions read aloud. Responses were recorded by
research assistants using paper and pencil and interviews lasted approximately 1 to 1.5
hours in time. Participants were compensated $20 for their involvement in the study.
Interviews were conducted at three timepoints or “waves”, each nine months apart. The
current study used data from Wave 1. The protocol for the HOME study was jointly
approved by the IRB at the University of South Carolina and the South Carolina
Department of Mental Health.
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4.3 Subjective Environmental Measures
Neighborhood Quality
Subjective resident perceptions of the structural environment (S-S) were measured
by the Housing Environment Survey - Neighborhood Quality Scale (HES-NQ). The
HES-NQ is one of ten subscales of the Housing Environment Survey (HES), developed
to measure aspects of the living environments for persons with SMI (Kloos & Shah,
2009). The HES-NQ consists of 14 items and measures residents’ agreement with
statements about the quality of neighborhood resources, including the condition of
infrastructure, availability of transportation, access to recreation and healthcare services,
and complaints of nuisances such as noise and traffic. Responses are measured on a 5point Likert scale from 1 (Strongly Disagree) to 5 (Strongly Agree). Sample items
include “I have a hard time getting health care services in my neighborhood”, “My
neighborhood looks nice”, and “There is a lot of traffic on the streets in my
neighborhood”. Higher scores on this measure represent perceptions of greater
neighborhood quality. For a complete list of measure items, see Appendix A. The HES
and HES-NQ have been used in several previous studies examining independent living,
adaptive functioning, and recovery for persons with SMI (Davis et al., 2013; Kloos &
Shah, 2009; Townley et al., 2009; Wright & Kloos, 2007). An internal consistency of
0.65 and test-retest reliability of 0.70 was reported in earlier uses of this subscale (Kloos
& Shah, 2009). For this study, Cronbach’s alpha was .738.
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Neighborhood Social Climate
Subjective measures of the psychosocial environment (S-P) were measured with the
Housing Environment Survey - Neighborhood Social Climate Scale (HES-NSC). The
HES-NSC is one of ten subscales of the HES. The HES-NSC consists of 14-items and
measures agreements with statements about the social climate of the neighborhood,
including acceptance of different races/ethnicities, mental illness, and the quality of
interactions experienced and observed within the neighborhood. Responses are measured
on a 5-point Likert scale from 1 (Strongly Disagree) to 5 (Strongly Agree). Sample
questions include “I need to be careful who I talk to in my neighborhood”, “My
neighborhood is an easy place to live” and “Sometimes, people in my neighborhood
hassle me when I’m out walking”. For a complete list of measure items, see Appendix B.
Higher scores on the HES-NSC are indicative of a more supportive social climate. The
HES-NSC has an internal consistency reported as .82 and test-retest reliability of .71. In
this study, Cronbach’s alpha was .811.
Neighborhood Safety
Subjective measures of neighborhood safety within the psychosocial environment (SP) were measured with the Housing Environment Survey Neighborhood Safety Scale
(HES-S). The HES-S is one of ten subscales of the HES. The HES-S measures
perceptions of the neighborhood's frequency of assaults, robberies, drug use, and property
damage. The HES-S consists of 9 questions and is graded on a 7-point Likert scale from
0 (Never) to 6 (once a day). Sample items include “How often are people selling
drugs?”, “How often have people had things stolen from their apartment, place or
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home?”, and “How often are people just hanging out and causing problems?”. This
scale is reverse coded and therefore higher scores on this measure represent a safer
perceived neighborhood. For a complete list of measure items, see Appendix C. The
HES-S has an internal consistency reported as .78 and test-retest reliability of .79. In this
study, Cronbach’s alpha was .867.
4.4 Objective Environmental Measures
Community Score
Objective measures of the structural environment (O-S) were assessed by
creating a community profile score (CP), which reflected an aggregation of 2010 U.S.
Census data reported at the census tract level. There is no consensus on a composite
measure of aggregate SES measures of the environment; therefore, this study used the
community profile (CP) score used in a previous study by Wright and Kloos (2007)
examining the relation of apartment, neighborhood, and community levels to mental
health outcomes. The CP is similar to other measures that track SES indicators of
neighborhoods, such as the Social Vulnerability Index, which measures the ability of
communities to respond to natural disasters (Flanagan et al., 2011). Measures of
vulnerability related to socioeconomic status on the SVI mirror data collected for the
composition of the community profile score (i.e., poverty level, unemployment, income,
and education by census tract). The CP was constructed by including the following
socioeconomic indicators: percentage of inhabitants living under the poverty level,
percentage of residents unemployed, percentage of owner-occupied households, and
education attainment (measured as the percentage of people in the neighborhood with less
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than a high-school education). Higher percentages on the CP are indicative of greater
neighborhood disadvantage and worse SES conditions. Participant census tract locations
were developed by geocoding the addresses of participants using GIS Software (Policy
Map, 2021) and fitting them to the relevant census tract level.
Social Disorder
Objective measures of the psychosocial environment (O-P), as indicated by social
disorder, were assessed with the Housing Environment Rating Scale Social Disorder
Checklist (HES-SDCL). The HERS-SDCL was a checklist of observable indicators of
social disorder surrounding the participants' living area. The HERS-SDCL was completed
by trained research assistants, with at least three raters completing the checklist for each
site (Wright & Kloos, 2007). The HES-SDCL measures 18 observable indicators of
social disorders with a dichotomous “present” or “absent” response. Indicators included
such items as vacant housing, visible trash, graffiti, and evidence of drug use. Average
ratings of each site were used to limit any possible rater bias. Thus, each site had a single
HES-SDCL score, which were reverse coded, with higher scores indicating less
observable signs of social disorder. Scores ranged from 0 (indicating no signs of visible
disorder) to 18 (indicating severe signs of visible disorder).
4.5 Outcome Measures
Psychiatric Distress
Psychiatric distress was assessed with the Brief Symptom Inventory (BSI). The BSI
is a self-report inventory of individual experiences of psychiatric symptomatology
(Derogatis & Melisaratos, 1983). The BSI consists of 53 items describing various
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psychiatric problems and asks participants to report their level of distress experienced
within the past 30 days. Responses are ranked on a Likert Scale from 0 (Not at all) to 4
(Extremely). The BSI comprises nine psychopathology areas: depression, anxiety,
hostility, phobic anxiety, paranoid ideation, psychoticism, obsessive-compulsive,
interpersonal sensitivity, and somatization. Additionally, three indexes can be calculated
from scores on the BSI: The General Severity Index (GSI), based on the sum of scores
for each symptom cluster, the Positive Symptom Total (PST), a total of the number of
symptoms reported, and the Positive Symptom Distress Index (PSDI), reflecting the
intensity of distress based on the total number of symptoms reported. For the current
study, the GSI index was used. Higher scores on the BSI are indicative of greater
psychiatric distress. Sample items include “feelings of worthlessness”, “nervousness or
shakiness inside”, and “the idea that someone else can control your thoughts”. For a
complete list of measure items, please see Appendix E. The BSI has been shown to be a
reliable and valid measure for people with mental illness and has been used extensively in
studies of psychiatric inpatient populations (Boulet & Boss, 1991; Piersma, Reaume &
Boes,1994). In this study, the reliability of the BSI-GSI was indicated by a Cronbach’s
Alpha of .970.
Illness Management and Recovery
Management of psychiatric symptoms and recovery behaviors was measured using
the Illness Management Rating Scale (IMRS). The IMRS, developed by Meuser et al.
(2006), is a self-report measure of participant behaviors consistent with the principles of
The Recovery Model (Hasson-Ohayon, Roe & Kravetz, 2008). The IMRS reflects areas
of adaptive functioning, including utilization of social supports, engagement in mental
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health treatment, management of mental health symptoms, engagement in structured
activity, identification of and progress towards personal goals. The scale consists of 15
items, ranked on a Likert scale from 1 to 5. Likert anchors are determined by the specific
behavior being assessed. For a complete list of measure items, See Appendix F. The
IMRS was developed primarily to track outcomes of persons with SMI and has been used
to track recovery-based behaviors in several studies (Hasson-Ohayon et al., 2008;
McGuire et al., 2014; Salyers, Godfrey, Mueser, & Labriola, 2007). The IMRS has
demonstrated a reliability between .68 and .72 in previous psychometric testing (Salyers
et al., 2007). Similar reliability was found in this study, with a Cronbach’s alpha of .67.
Recovery Assessment
Participant’s perceptions of their recovery were measured with a modified version of
the Recovery Assessment Scale (RAS). The RAS, developed by Corrigan et al., (1999) is
41-item self-report scale measuring participants' agreements with statements regarding
their recovery goals and current progress. Responses are rated on a 5-point Likert scale
from 1 (Strongly Disagree) to 5 (Strongly Agree). Sample items include “I can handle
what happens in my life”, “I have a desire to succeed” and “Coping with my mental
illness is no longer the main focus of my life”. The RAS has been found to have strong
test-retest reliability (r=0.88) and internal consistency as indicated by a Cronbach’s alpha
of 0.93 (Corrigan et al., 1999). The RAS has been used extensively to measure recoveryrelated goals for individuals with various SMI (Corrigan et al., 1998; Muloko, Heflinger
& Baxter, 2010). In the current study, a 25-item version of the RAS was used with a
stronger focus on recovery outcomes related to community integration. For a full list of
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measure items, see Appendix G. In this study, the RAS had an internal consistency as
indicated by a Cronbach’s alpha of .920.
4.6 Statistical Analyses
A series of linear hierarchical regressions were used to examine each hypothesis.
Hierarchical linear regression is a method of examining whether the inclusion of
additional independent variables explains any additional variance in the dependent not
already accounted for by all other independent variables. In this way, researchers are able
to compare the relative explanatory strength of variables by entering predictor variables
in “blocks”, with variance explained by earlier predictor blocks being “controlled for”,
and the inclusion of additional blocks being analyzed for any significant change in the
amount of variance explained.
Hypothesis #1 predicted that psychosocial environmental factors (O-P), (S-P),
will explain a significant amount of variance after accounting for the variance explained
by structural environmental factors when examining outcomes of psychiatric distress,
recovery behaviors, and self-perceptions of recovery. Variables were entered into two
blocks, entered in the following order: Block 1: (O-S), (S-S): Community Profile (CP)
and HES-NQ, Block 2: (O-P), (S-P): HERS-SDCL, HES-NSC, and HES-S.
Hypothesis #2 predicted that each level of the environment, subjective measures
of environmental factors will explain a significant amount of variance after accounting
for the variance explained by objective measures of environmental factors when
examining outcomes of psychiatric distress, recovery behaviors, and self-perceptions of
recovery. Variables were entered into two blocks, entered in the following order: For
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structural environmental factors, Block 1 (O-S): Community Profile (CP) and Block 2
(S-S): HES-NQ. For the psychosocial environmental factors, Block 1: (O-P): HERSSDCL, Block 2: (S-P): HES-NSC and HES-S.
Hypothesis #3 predicted that subjective measures of the psychosocial environment
would explain a significant amount of variance after accounting for the variance
explained by subjective measures of structural environmental factors, objective measures
of psychosocial environmental factors, and objective measures of the structural
environment when examining outcomes of psychiatric distress, recovery behaviors, and
self-perceptions of recovery. Predictors were entered in 4 Blocks: Block 1 (O-S):
Community Profile (CP), Block 2 (S-S): HES-NQ, Block 3 (O-P): HERS-SDCL, Block 4
(S-P): HES-NQ, and HES-S. See Figure 1 for a conceptual framework guiding this
hypothesis.
Finally, a post-hoc stepwise regression was conducted to ensure that the entry
order of predictors did not influence any observed results. For this test, all variables were
entered in one block to examine their predictive ability of each of the three community
integration outcomes. While stepwise regression models can determine significant
associations between predictor variables and outcomes, this method is atheoretical and is
discouraged as an apriori analysis technique. Thus, this post-hoc analysis was considered
as a check on the hierarchical regression models presented from a social-ecological
perspective. This analysis can confirm that the social-ecological model is an effective
model for examining the relationship between environmental factors and individual
outcomes. In contrast, a non-confirmatory result can present an alternative explanation of
this relationship, atheoretical of the perspective presented in this study.
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The post-hoc stepwise regression will include all variables entered into one block:
(O-S) Community Profile (CP), (S-S) HES-NQ, (O-P) HERS-SDCL, and (S-P) HESNSC, HES-S. Variables were removed from the regression equation if they were not
significantly associated with study outcomes, leaving in the model only variables that
provided a significant explanation of variance.
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CHAPTER 5
RESULTS
5.1 Data Preparation
A power analysis indicated that a sample size of 107 participants was required to
detect a medium effect (.15 R2 change) with 90% power using five predictors in a
hierarchical regression model with alpha at .05 (Cohen, 1988). Composite scores were
created by summing and averaging scores for the following scales: HES-NQ, and HESNSC. Scales with reverse-scored items were identified and adjusted so that all response
choices were organized in the same direction. Specifically, higher scores on the HES-S
represented higher perceived neighborhood safety, and higher scores on the HERSNDLC represented less observable indicators of social disorganization. Next, participant
addresses were geocoded with GIS software using 2010 U.S. Census data grouped by
census tract. While geocoding, two participant addresses were unable to be located and
were excluded from analysis. Additionally, 22 participant addresses were not completed
with the HES-SDCL and thus were excluded from analysis. This left 276 valid geocoded
and researcher observed participant cases. On the measure of perceived social climate
(HES-NSC), one item, “How many people in your neighborhood use mental health
services?” was missing 16% of the data. Thus, this item was not included in the
calculation of the average HES-NSC score. All other variables were shown to be missing
less than 4% of the data. Thus, multiple imputation was conducted for 80 cases of
missing data, using 5 imputations. Finally, mean imputation was used for the BSI-GSI, as
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the largest percentage of missing data was less than 2% (n=4 items). Validation studies of
BSI-GSI demonstrate that alteration of GSI scores only begins to occur when greater than
25% of the data is missing (Derogatis & Melisaratos, 1983). Descriptive statistics
revealed a significant negative skew in BSI-GSI score, violating hierarchical regression
assumptions of a normally distributed dependent variable. Thus, BSI-GSI data were
log10-transformed to meet test assumptions. Next, tests for potential violation of
hierarchical regression were completed (i.e., normality of dependent variables, no
multicollinearity between predictor variables, homoscedasticity, and independence of
standard residuals). Cook’s Distance of standard residuals were within acceptable limits
and Normal (P-P) plots revealed normality of dependent variables. Pearson correlations
of variables used in the study are presented in Table 5.1. Following the check for
assumptions, a series of hierarchical regressions were conducted, one for each outcome
variable (e.g., psychiatric distress, illness and symptom management, recovery-oriented
behavior). Blocks of variables entered into each hierarchical regression are described for
each hypothesis.
5.2 Demographic Information
Pearson correlations, which are in the expected directions, are presented in Table
5.1. Maps of geocoded participant data, organized by Community Profile elements, are
presented in Figures 5.1-5.4. Participant locations varied throughout the metropolitan
area. Some residents resided within the more urbanized areas towards the center of the
city, closer to the capital, and others in the suburbs, with a small minority in more rural
areas. Geocoded participant maps revealed that participants largely resided in areas with
low community profile scores, although there were large variations between census
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tracts. The majority of residents, approximately 56%, lived in neighborhoods classified as
a high poverty census tract (defined by the U.S. Census Bureau as any census tract with a
poverty rate of 20% or more). In these areas, the mean percentage of persons in-tract
living in poverty was nearly 30% (M=28.99, SD = 9.10, Range 14-45%). In contrast,
residents overwhelmingly lived in areas with high education attainment, with the average
rate of persons in-tract with at least a high school diploma at 85% (M= 14.44, SD = 9.1,
Range: 1-37%). Similarly, residents overwhelmingly lived in areas with high
employment, with the average rate of employed persons over the age of 16 at 85% (M=
15.13, SD = 9.9, Range: 39-40%). Finally, residents lived in neighborhoods where nearly
half of households in-tract owned their homes (M= 47.65, SD = 22.5, Range: 9-91%).
5.3 Study Hypotheses
Hypothesis 1
For hypothesis 1, testing the variance explained by psychosocial environmental
factors after accounting for the variance explained by structural environmental factors,
predictor variables were entered in two blocks. In Block 1, (S-S) HES-NQ and (O-S) CP,
were entered. In Block 2, (S-P) HES-NSC, HES, and (O-P) HERS-SDCL, were entered.
As shown in Table 5.2, the addition of psychosocial environmental predictors to the
model added a significant explanation of the variance of each of the three mental health
outcomes.
BSI. For the BSI, the regression produced a significant model when only structural
environmental factors were added, explaining 11% of the variance (F(2, 273) = 16.61, p
<.01), R2 = .11. When psychosocial factors were added, an additional 5% of variance was
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explained (F(5,270) = 10.48, p < .01), R2 = .16. In the final model only (S-S) HES-NQ
(Beta = -.19, p <.01) and (S-P) HES-NSC (Beta = -.21, p < .01) were significant
predictors. Higher ratings of perceived neighborhood quality and perceived neighborhood
social climate were associated were lower reports of psychiatric distress.
IMRS. For the IMRS, the regression produced a significant model when only structural
environmental factors were added, explaining 9% of the total variance (F(2, 273) =
14.50, p <.01), R2 = .09. When psychosocial factors were added an additional 6% of
variance was explained (F(5,270) = 10.10, p < .01), R2 = .16. In the final model only (SS) HES-NQ (Beta = .17, p <.01) and (S-P) HES-NSC (Beta = .28, p < .01) were
significant predictors.
RAS. For the RAS, the regression produced a significant model when only structural
environmental factors were added, explaining 5% of the total variance (F(2, 273) = 7.67,
p <.01) R2 = .05. When psychosocial factors were added an additional 10% of variance
was explained (F(5,270) = 9.62, p < .01), R2 = .15. In the final model only (S-P) HES-S
(Beta = -.18, p <.01) and (S-P) HES-NSC (Beta =.38, p < .01) were significant predictors.
Higher ratings of neighborhood safety were associated with less recovery-oriented
behaviors.
Overall, these results support Hypothesis #1, which posited that psychosocial
environmental factors explain a significant amount of variance in individual mental
health outcomes, after accounting for the variance explained by measures of structural
environmental factors. However, the negative relationship between perceptions of
neighborhood safety and lower recovery-oriented behaviors was not expected.
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Hypothesis 2a: Structural Environment
For hypothesis 2, testing the variance explained by subjective variables after
accounting for the variance explained by objective variables of each environmental
domain, predictors were entered in two blocks. For the structural environment, in Block
1, (O-S) CP was entered. In Block 2, (S-S) HES-NQ was entered. As shown in Table 5.3,
the addition of subjective measures of environmental factors added a significant
explanation of variance of each of the three mental health outcomes.
BSI. For the BSI, the regression showed an insignificant model with only objective
measures added, explaining 0% of the variance (F(1, 274) = .10 p >.05), R2 = .00. When
subjective factors were added an additional 11% of variance was explained and the model
became significant, (F(2 ,273) = 16.66, p < .01), R2 = .11. In the final model (S-S) HESNQ (Beta = -.33, p <.01) was the only significant predictor. Higher ratings of
neighborhood quality were associated with lower reports of psychiatric distress.
IMRS. For the IMRS, the regression showed an insignificant model with only objective
measures added, explaining 1% of the variance (F(1, 274) = 2.54 p >.05), R2 = .01. When
subjective factors were added an additional 9% of variance was explained and the model
became significant, (F(2 ,273) = 14.50, p < .01), R2 = .11. In the final model (S-S) HESNQ (Beta = .30, p <.01.) was the only significant predictor.
RAS. For the RAS, the regression showed an insignificant model with only the objective
measures added, explaining 0% of the variance (F(1, 274) = 1.82 p >.05), R2 = .00. When
subjective factors were added an additional 5% of variance was explained and the model
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became significant, (F(2 ,273) = 7.669, p < .01), R2 = .15. In the final model only (S-S)
HES-NQ (Beta = .22, p <.01) was the only significant predictor.
Overall, these results support Hypothesis #2a, which posited that subjective
measures of structural environmental factors will explain a significant amount of
additional variance in individual mental health outcomes after accounting for the variance
explained by objective measures.
Hypothesis 2b: Psychosocial Environment
For the psychosocial environment, in Block 1, (O-P) HERS-SDLC was entered.
In Block 2, (S-P) HES-NSC and HES-S were entered. As shown in Table 5.4, the
addition of subjective ratings of the environment added additional explanation of
variance of each of the three community integration outcomes.
BSI. For the BSI the regression showed an insignificant model with only the objective
measure added, explaining 0% of the variance (F(1, 274) = .18 p >.05), R2 = .00. When
subjective factors were added an additional 14% of variance was explained and the model
became significant, (F(3 ,272) = 14.53, p < .01), R2 = .14. In the final model the (S-P)
HES-NSC (Beta = -.28, p <.01.) and (S-P) HES-S (Beta = -.14, p < .01) were significant
predictors. Higher ratings of perceived neighborhood quality and neighborhood safety
were associated with lower psychiatric distress.
IMRS. For the IMRS, the regression showed an insignificant model with only the
objective measure added, explaining 0% of the variance (F(1, 274) = .10 p >.05), R2 =
.00. When subjective factors were added an additional 13% of variance was explained,
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and the model became significant (F(3 ,272) = 13.253, p < .01) R2 = .13. In the final
model only the (S-P) HES-NSC (Beta = .34, p <.01) was a significant predictor.
RAS. For the RAS, the regression showed a significant model with only the objective
measure added, explaining 0% of the variance (F(1, 274) = .27 p >.05), R2 = .00. When
subjective factors were added an additional 13% of variance was explained, and the
model became significant (F(3 ,272) = 14.04, p < .01), R2 = .13. In the final model (S-P)
HES-NSC (Beta = .42, p <.01) and (S-P) HES-S (Beta = -.15, p <.01) were significant
predictors. Higher ratings of neighborhood safety were associated with lower recoveryoriented behavior.
Overall, these results support Hypothesis #2b, which posited that subjective
measures of psychosocial environmental factors explain a significant amount of
additional variance in mental health outcomes after accounting for the variance explained
by objective measures. However, the negative relationship between perceptions of
neighborhood safety and lower recovery-oriented behaviors was not expected.
Hypothesis 3
For hypothesis 3, testing the variance explained by subjective ratings of the
psychosocial environment after account for the variance explained by all other predictive
variables (O-S), (S-S), (O-P), variables were entered into four blocks. In Block 1, (O-S)
CP, was entered. In Block 2, (S-S) HES-NQ was entered. In Block 3, (O-P) HERS-SDCL
was entered In Block 4, (S-P) HES-NSC and HES-S were entered. As shown in Table
5.5, the addition of subjective ratings of the psychosocial environment added additional
explanation power to the model. Furthermore, in this model, the addition of objective
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measures of the environment did not add any significant explanatory power at their
respective blocks. It was only when subjective models were added to the model that
significant changes in variance were observed.
BSI. For the BSI, the regression revealed an insignificant model with only (O-S) CP
added, explaining 0% of the variance (F(1, 274) = .10 p >.05), R2 = .00. The addition of
(S-S) HES-NQ to the model explained an additional 11% of the variance, making the
model significant (F(2, 273) = 16.61, p <.01), R2 = .11. The addition of (O-P) HERSSDCL to the model explained an additional 0% of the variance, (F(3, 272) = 11.10, p
<.01), R2 = .11. The addition of (S-P) HES-NSC and HES-S to the model explained an
additional 5% of the variance, a significant change in variance explained, (F(5,270) =
10.476, p <.01), R2 = .16, p < .01. In the final model, only (S-S) HES-NQ (Beta = -.19, p
< .01) and (S-P) HES-NSC (Beta = -.21, p <. 01) were significant predictors. Higher
ratings of neighborhood quality and neighborhood social climate were associated with
lower psychiatric distress.
IMRS. For the IMRS, the regression revealed an insignificant model with only (O-S) CP
added, explaining 1% of the variance (F(1, 274) = 2.54 p >.05), R2 = .01. The addition of
(S-S) HES-NQ to the model explained an additional 10% of the variance, making the
model significant (F(2, 273) = 14.50, p <.01), R2 = .10. The addition of (O-P) HERSSDCL to the model explained an additional 0% of the variance (F(3, 272) = 10.17, p
<.01), R2 = .00. The addition of (S-P) HES-NSC and HES-S to the model explained an
additional 6% of the variance, a significant change in variance explained, (F(5,270) =
10.09, p <.01), R2 = .16, p < .01. In the final model, only (S-P) HES-NQ (Beta = .17, p <
.01) and (S-S) HES-NSC, (Beta = .28, p <.01) were significant predictors.
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RAS. For the RAS, the regression revealed an insignificant model with only (O-S) CP
added, explaining 1% of the variance (F(1, 274) = 1.819 p >.05), R2 = .16. The addition
of (S-S) HES-NQ to the model explained an additional 5% of the variance, making the
model significant (F(2, 273) = 7.669, p <.01), R2 = .06. The addition of (O-P) HERSSDCL to the model explained an additional 0% of the variance (F(3, 272) = 5.58, p <.01).
The addition of (S-P) HES-NSC and HES-S to the model explained an additional 10% of
the variance, a significant change in variance explained, (F(5,270) = 9.627, p <.01), R2 =
.15, p < .01. In the final model, the (S-P) HES-NSC (Beta = .38, p <.01) and (S-P) HES-S
(Beta = -.18, p <.01) were significant predictors. Higher ratings of neighborhood safety
were associated with less recovery-oriented behaviors.
Overall, these results support Hypothesis #3, which posited that subjective
measures of psychosocial environmental factors explain a significant amount of
additional variance in individual mental health outcomes after accounting for the
combined variance explained by subjective structural, objective structural and objective
psychosocial measures of environmental factors. However, the negative relationship
between perceptions of neighborhood safety and lower recovery-oriented behaviors was
not expected.
5.4 Stepwise Post Hoc Analysis
Each of the hierarchical regression models tested demonstrated that subjective
variables and variables of the psychosocial environmental context explained a significant
amount of additional variance in individual mental health outcomes after accounting for
the variance already explained by other variables, consistent with a social-ecological
model. In order to confirm that the results obtained by this perspective were not only
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obtained by constricting data, a stepwise post hoc regression analysis was conducted by
entered all variables into a regression model simultaneously. This analysis removes any
insignificant predictors from the model, and determines the amount of variance explained
in the dependent variable when only significant predictors remain. As shown in Table
5.6, subjective measures of the psychosocial and structural environmental contexts were
the only remaining significant predictor variables analyzed in this study. This was
consistent for each of the dependent variables analyzed in this study. Specific findings for
each of the outcomes are presented below.
BSI. For the BSI, completion of a stepwise regression model left only two significant
predictors, the HES-NSC and HES-NQ. Together they explained about 15% of the
variance in BSI-GSI score (F(2, 273) = 24.77, p < .01).
IMRS. For the IMRS, completion of a stepwise regression model left only two significant
predictors, the HES-NSC and HES-NQ. Together they explained about 15% of the
variance in BSI-GSI score (F(2, 273) = 23.06, p < .01).
RAS. For the RAS, completion of a stepwise regression model left only two significant
predictors, the HES-NSC and HES-S. Together they explained about 13% of the variance
in BSI-GSI score (F(2, 273) = 4.88, p < .01.
Overall, the post hoc stepwise regression provides support for a social-ecological
perspective. Specifically, subjective measures of environmental factors explain a
significant amount of variance in individual mental health outcomes and subjective
measures of psychosocial environmental factors explain a significant amount of variance
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in these outcomes. Similar to previous analyses the negative relationship between
neighborhood safety and recovery-oriented behavior was unexpected.
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Table 5.1 Pearson Correlations of Study Variables
1
1. Community Score
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2. HES-NQ
3. HERS-SDCL
4. HES-NSC
5. HES-S
6. BSI-GSI
7. IMRS
8. RAS
Note: *p < 0.05. **p < 0.01.

Correlations
2
3

4

5

6

7

8

_
.51**
-.35**
.35**
.34**

_
-.28**
.21**
.06

_
-.67**
-.58**

_
.61**

_

_
-.08
-.07
.01
-.22
-.02
-.10
-.08

_
.15*
.50**
.42**
-.34**
.30**
.22**

_
.09
.08
-.02
-.02
-.03

Figure 5.1 Percent of Unemployed Residents by Census Tract
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Figure 5.2 Percentage of Educational Attainment (HS Diploma) by Census Tract
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Figure 5.3 Percentage of Homeownership Rate by Census Tract
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Figure 5.4 Percentage of Residents in Poverty by Census Tract
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Table 5.2 Hypothesis 1: Hierarchical Regression of Structural and Psychosocial Environmental Factors

BSIGSI
Beta
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Block 1
(O-S) CP
(S-S) HES-NQ
Block 2
(O-P) HERS-DLC
(S-P) HES-NSC
(S-P) HES-S
Note: *p < 0.05. **p < 0.01.

R2
.11*

IMRS
R2 Change
_

-.03
-.19*

R2
.10*

R2 Change Beta
_

-.10
.17*
.16*

.03
-.21**
-.10

Beta

RAS

.05**

R2 Change
_

-.09
.11
.16**

-.08
.28**
.00

R2
.05**

.06**

.15**
-.08
.38**
-.18**

.10**

Table 5.3 Hypothesis 2a: Hierarchical Regression of Subjective and Objective Structural Environmental Factors

Beta
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BSI-GSI
R2
R2 Change
.00
_

Block 1
(O-S) CP
-.05
Block 2
.11**
(S-S) HES-NQ -.33**
Note: *p < 0.05. **p < 0.01.

Beta

IMRS
R2
R2 Change
.01
_

-.08
.11**

.10**
.30**

.09**

RAS
Beta R2
.00
-.07
.05**
.22**

R2 Change
_
.05**

Table 5.4 Hypothesis 2b: Hierarchical Regression of Subjective and Objective Psychosocial Environmental Factors

Beta

106

BSI-GSI
R2
R2 Change
.00
_

Block 1
(O-P) HERS-SDLC .01
Block 2
.14**
(S-P) HES-NSC
-.28**
(S-P) HES-S
-.14**
Note: *p < 0.05. **p < 0.01.

.14**

IMRS
Beta R2
R2 Change
.00
_
-.05
.13** .13**
.34**
.04

Beta

RAS
R2
.00

R2 Change
_

-.56
.13** .13**
.42**
-.15**

Table 5.5 Hierarchical Regression of Objective and Subjective Measures of Structural and Psychosocial Environmental Factors

Beta

BSI-GSI
R2
R2 Change
.00
_
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Block 1
(O-S) CP
-.03
Block 2
.11**
(S-S) HES-NQ
-.19**
Block 3
.11**
(O-P) HERS-SDCL .03
Block 4
.16**
(S-P) HES-NSC
-.21**
(S-P) HES-S
-.10
Note: *p < 0.05. **p < 0.01.

.11**
.00
.05**

IMRS
Beta
R2
R2 Change
.01
_
-.10
.10** .09**
.17**
¤
.10**
.00
-.08
.16** .06**
.28**
.00

RAS
Beta R2
.01
-.09
.05**
.11
.06**
-.07
.15**
.38**
-.18**

R2 Change
_
.05**
.00
.10**

Table 5.6 Stepwise Post-hoc Analysis of Environmental Factors

Beta

R2

R2 Change
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BSI-GSI
(S-P) HES-NSC
(S-S) HES-NQ

-.25**
-.20**

.12**
.15**

_

IMRS
(S-P) HES-NSC
(S-S) HES-NQ

.27**
.17**

.17**
.15**

_

.42**
-.15**

.11**
.13**

_

RAS
(S-P) HES-NSC
(S-P) HES-S
Note: *p < 0.05. **p < 0.01.

.03**

.02**

.02**

CHAPTER 6
DISCUSSION
6.1 A Social-Ecological Model as an Effective Framework
This study found significant evidence suggesting that a social-ecological model is
a useful framework for exploring the relationship between environmental factors and
individual mental health outcomes. Specifically, this study found results consistent with
conceptualizations of a social-ecological model, which posits that “proximal”
psychosocial environmental factors are stronger predictors of individual outcomes than
“distal” structural environmental factors (Moos & Moos, 1976; Stokols, 1992; Wong &
Solomon, 2002). Additionally, the results from this study demonstrate that subjective
resident perceptions are more predictive of individual mental health outcomes than
objective measures of environmental factors. Each of the three hypotheses presented in
this study was supported. These results address three significant gaps in the literature:
identification of specific environmental factors related to individual mental health
outcomes, provision of an effective method for measuring environmental factors, and the
presentation of a theory-based conceptualization that describes the mechanisms of an
environment-individual relationship. Several important findings emerged from this study.
First, the results from this study suggest that psychosocial environmental factors explain
a significant amount of variance in mental health outcomes, even after accounting for the
variance explained by structural environmental factors. These findings suggest that the
psychosocial context of the environment provides a unique influence on individual
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mental health outcomes unaccounted for by the composition of individual SES factors or
available resources within a neighborhood. This finding was discovered for each of the
individual mental health outcomes measured in this study — psychiatric distress, illness
and symptom management, and recovery-oriented behavior. Second, the results illustrate
that subjective measures of environmental factors are stronger predictors of individual
outcomes than objective measures. Again, these findings are consistent with a socialecological perspective that suggests that individuals’ perceptions of neighborhood
stressors significantly impact their mental health outcomes (Kloos, 2005; Kloos & Shah,
2009; Wright & Kloos, 2007). This study found that subjective measures were stronger
predictors than objective measures for each mental health outcome analyzed.
Furthermore, this result held for both structural and psychosocial environmental factors.
Third, subjective-psychosocial measures (S-P) were a stronger predictor of individual
mental health outcomes than objective-psychosocial measures (O-P), subjectivestructural measures (S-S), and objective-structural measures (O-S). These results were
again consistent with a social-ecological perspective for each of the individual mental
health outcomes analyzed in this study. Overall, these results suggest that the perceptions
of psychosocial environmental factors, which are likely experienced more frequently than
distal factors, are the strongest predictors of individual mental health outcomes. Finally,
the post hoc stepwise regression results provide additional support for a social-ecological
perspective. This analysis, conducted without the restriction of data based on theory,
reflected the results of each of the hypotheses presented. The following sections provide
an in-depth review of the research questions explored in this study. These reviews are
followed by a discussion of the implications and limitations of this study.
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6.2 Research Questions
Role of Psychosocial vs. Structural Environmental Factors
Analyses conducted in this study illustrate that psychosocial and environmental
factors have an independent relation to individual mental health outcomes. The results
from this study also suggest that psychosocial environmental factors explain a modest but
significant amount of variance in individual mental health outcomes, after accounting for
the variance explained by structural environmental factors. The regression models
conducted for Research Questions 1 and 3 illustrate that the combination of psychosocial
and structural environmental factors accounted for approximately 10-15% of the total
variance in mental health outcomes, a modest explanation of variance. These results are
consistent with other studies in the field (Caspi et al., 2000; Cutrona et al., 2005;
Leventhal & Brooks-Gunn, 2003; Mair et al., 2008). For example, Leventhal and BrooksGunn (2000), in their study of residents who moved from a disadvantaged neighborhood
to a more advantaged neighborhood, found that differences in neighborhood
environmental factors explained about 5-10% of the variance in individual outcomes of
depression. Similarly, Cutrona et al. (2005) found that measures of social disorder and
neighborhood disadvantage accounted for a similar effect size on outcomes of depression.
Although the total variance explained by the predictors in this study was modest, these
results still have implications for prevention (Caspi et al., 2000). For example, in this
study, the significance and variance explained by perceptions of neighborhood social
climate highlight a potential area of intervention for improving mental health outcomes.
Additionally, the differences in significance between objective and subjective
environmental factors suggest that resident perceptions are more likely relevant to mental
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health than objective measures of environmental factors. Finally, the strong reliability of
perceived neighborhood social climate and neighborhood quality revealed that these
measures explain a substantial amount of variance, even when compared to other
subjective environmental factors such as perceived neighborhood safety.
Psychosocial environmental factors typically explained approximately 5-10% of
additional variance, often contributing equally if not more explanation of variance in
observed mental health outcomes compared to structural environmental factors.
Remarkably, in relation to recovery-oriented behaviors, psychosocial environmental
factors explained approximately twice as much variance in the outcome of recoveryoriented behaviors than structural environmental factors. These results support a socialecological framework that suggests that proximal psychosocial environmental factors,
which are thought to be encountered more frequently, greatly impact emotions, behavior,
and beliefs of residents more so than distal structural environmental factors (Moos &
Moos, 1976; Stokols, 1992; Wong & Solomon, 2002). Social connections, such as those
with friends, family, and neighbors, may serve as supports that can reduce the influence
of psychosocial stressors. The unique context of interactions between residents may
capture elements of the living experience unexplained by the composition of
neighborhood resources or measures of neighborhood-level SES. Researchers have
theorized that psychosocial neighborhood stressors experienced by residents have a
psychological impact on individuals similar to significant life events such as separation
from a romantic relationship, loss of employment, or relocation (Cutrona et al., 2005;
2006). These results suggest that the combination of psychosocial and structural
environmental factors may help to explain as much variance in individual mental
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outcomes as possible, even if the total overall amount of variance explained constitutes a
small to medium effect size. Additionally, as theorized by other studies, the interaction
between structural and psychosocial environmental factors may be significant in relation
to individual outcomes (Amérigo & Aragones, 1997; Aneshensel & Sucoff, 1996; Kruger
et al., 2007; Latkin & Curry, 2003; Lauwers et al., 2021). The interaction between
different levels of environmental factors is also a major aspect of social-ecological
models (Insel & Moos, 1974; Moos & Moos, 1976).
Finally, the modest effect sizes found for psychosocial and structural
environmental factors suggest that other variables may also be responsible for the
variance in individual mental health outcomes. For example, Ross’ (2000) study of the
relationship between neighborhood disadvantage and depression found that over half of
the variance in outcomes of depression was explained by individual resident factors such
as age, gender, and health status. However, Ross also discovered that perceptions of
neighborhood disorder and objective measures of neighborhood disadvantage added a
small but significant explanation of variance after accounting for individual resident
factors. Sampson et al. (2002) presented similar conclusions. The researchers’ review
noted that even when psychosocial environmental factors mediated the relation between
individual outcomes and structural environmental factors, there was still a large amount
of variance unexplained. A large amount of this variance was explained when individuallevel factors were accounted for. Furthermore, in a study by Ellaway et al. (2001), the
researchers found that structural environmental factors were more associated with
outcomes of depression for men, and psychosocial environmental factors were more
associated with depression for women. Therefore, as Pickett and Pearl (2001) stated, the
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location where residents live may not influence individual outcomes as much as the
unique individual factors of residents themselves and their different experiences of living
in the same environment. Consequently, the large amount of variance in resident health
outcomes likely explained by individual-level factors should remain a consideration for
researchers when exploring different levels of analysis, such as neighborhood-level
environmental factors or when observing large groups of residents. Researchers should
control for the potential effects of individual-level factors when measuring the impact of
environmental factors.
Subjective Environmental Measures
This study found that subjective measures of environmental factors explained
nearly all of the total variance in outcome measures of psychiatric distress, illness and
symptom management, and recovery-oriented behavior. Results provided from the
analyses illustrate that these findings were consistent for both structural and psychosocial
environmental factors (Research Question 2). Of note, objective measures of
environmental factors consistently provided an insignificant amount of explanation of
variance for the study outcomes, in some cases explaining 0-1% of the total variance.
Results from Research Question 3 provide an astonishingly stark demonstration of these
findings. At each block of the model, objective measures did not add any additional
significant variance to the model. It was only through the inclusion of subjective
measures that any variance in study outcomes was explained. These results provide
strong evidence that residents’ perceptions of their environment are incredibly salient in
relation to individual mental health outcomes, adding to well-established literature.
Additionally, the meaning that individuals place on events and perceived coping
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resources can also play a significant part in determining their outcomes (Lazarus &
Folkman, 1984; Hobfoll, 1991). Furthermore, these results provide additional support to
the literature showing that resident perceptions are a legitimate data source.
The hierarchical regression model used to explore Research Question 3 revealed
that subjective measures of psychosocial environmental factors explained a significant
amount of variance in each of the study outcomes. Moreover, these factors explained a
significant amount of variance even after accounting for the variance explained by the
three other environmental factors in the study (i.e., structural-objective, structuralsubjective, and psychosocial-objective). Furthermore, the results illustrated that
perceptions of neighborhood social climate were overall the strongest predictor of all
variables. The strength of neighborhood social climate in explaining variance in
psychiatric distress, illness and symptom management, and recovery-oriented behavior, is
similar to results found in other research (Townley et al., 2009; Wright & Kloos, 2007).
As stated by Wright and Kloos (2007), resident perceptions are thought to be strong
predictors “likely because they include aspects of the understanding environment that are
not captured by observer rating made by persons unfamiliar with the location” (pg. 9).
These results provide some evidence as to the finding that even objective observer ratings
of the psychosocial environment were poor predictors of the study outcomes and
consistently explained an insignificant amount of variance in the study outcomes.
Despite being a subjective-psychosocial (S-P) measure, there was some
divergence in predictive strength of neighborhood safety perceptions. When used in a
model with all other variables (i.e., structural-objective, structural-subjective, and
psychosocial-objective), neighborhood safety perceptions were only a significant
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predictor of recovery-oriented behavior, with an unexpected negative relationship. In
these analyses, neighborhoods perceived as more safe were associated with less recoveryoriented behavior, contradicting previous research that safer neighborhoods facilitated
more physical activity and socialization amongst residents (Gebel et al., 2010; Lauwers et
al., 2021; Yen et al., 2010). In addition, neighborhood safety perceptions were not a
significant predictor of either psychiatric distress or illness and symptom management.
Previous research has shown that perceptions of neighborhood safety may be
inconsistent, often in conflict with objective rates of crimes within a neighborhood
(Maruthaveeran & Konijnendijk Van Den Bosch, 2014; Sooman & Macintyre, 1995). In
comparison, perceptions of neighborhood social climate were consistently a strong
predictor throughout each of the regression models in the study and displayed
relationships with study outcomes in expected directions. However, when perceptions of
neighborhood quality were absent from the regression models (Research Question 2),
perceptions of neighborhood safety were only a significant predictor of psychiatric
distress. These results suggest that perhaps measures of neighborhood safety capture
similar aspects of environmental factors as ratings of neighborhood quality and may be
more effective when measured objectively. Interestingly, the stepwise post hoc analyses
included perceptions of neighborhood safety in the final model measuring recoveryoriented behavior, again displaying a negative relationship. The inconsistency of this
measure warrants further research into the effectiveness of measuring neighborhood
safety through subjective measures.
This study found that resident perceptions of neighborhood quality consistently
explained a significant amount of variance in study outcomes. Additionally, this variable
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was the only measure of structural environmental factors that explained any variance in
outcomes and was a significant predictor. The other structural environmental factor,
Community Profile Score, an objective-structural (O-S) measure, was neither a
significant predictor nor provided any significant explanation of variance in study
outcomes. Perceptions of neighborhood quality as a predictor of resident outcomes are
comparable to the strength of perceptions of neighborhood social climate, although
neighborhood social climate was the overall strongest predictor. When compared to
perceptions of neighborhood social climate, perceptions of neighborhood quality were
not a significant predictor of recovery-oriented behavior. Consequently, this study found
that perceptions of neighborhood quality were a strong predictor of psychiatric distress
and illness and symptom management, and often explained approximately 10% of the
total variance in these outcomes (Research Questions 1-3), suggesting that these factors
due indeed impact residents’ psychological well-being, but may be less associated with
recovery-oriented behaviors. The literature strongly supports the consistency of
perceptions of neighborhood quality as a significant predictor. For example, Cutrona et
al. (2006) noted that the daily stress of attempting to secure resources might place
individuals at a higher risk for developing depression and may amplify the impact of any
negative events residents experience within their neighborhoods. Although this study
found an association between perceived neighborhood quality and individual mental
health outcomes, the specific factors that comprise perceptions of neighborhood quality
are still unclear. Forthman et al. (2021) conducted a latent variable analysis of factors
associated with neighborhood satisfaction and found many structural environmental
factors related to perceptions of neighborhood quality. Lee et al. (2017) concluded that
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participants perceived their neighborhoods as higher in quality when they perceived that
their neighborhoods had more physical resources, more connections between residents,
and lower perceptions of crime. Therefore, as suggested in several literature reviews, a
combination of structural environmental factors may determine neighborhood satisfaction
(Lee et al., 2017; Mair et al., 2008; Wang et al., 2019). Other researchers have begun
using novel methods to identify aspects of the environment associated with neighborhood
satisfaction (Echeverría et al., 2008; Ellaway et al., 2001). For example, Wang et al.
(2019) used machine learning and street-view data to create an inventory of
neighborhood factors such as green space, retail land use, and neighborhood resources
that residents found beneficial to their neighborhood. Townley et al. (2009) collaborated
with research participants to draw conceptual maps of valued neighborhood resources.
These results suggest that if attempting to determine which factors make neighborhoods
more attractive, obtaining data from residents themselves may be a more appropriate
method than traditional objective measures of aggregate neighborhood-level SES data.
This study found a significant relationship between subjective measurements of
environmental factors and subjective mental health outcomes. These results suggest that
subjective measures are an effective method of measuring subjective individual
outcomes. However, results from the few longitudinal studies within the literature
provide evidence that changes in the objective physical environment can also impact
subjective mental health outcomes. For example, the Moving to Opportunity Program,
which provided residents the opportunity to leave disadvantaged neighborhoods for more
advantaged neighborhoods, revealed that residents had more positive perceptions of their
new environment, associated with positive outcomes (Leventhal & Brooks-Gunn, 2003).
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On the other hand, some residents experienced poor outcomes even when moving to
more advantaged neighborhoods, which the authors attributed to poor social interactions
and discrimination from other residents. Therefore, the utility of subjective resident
perceptions may lie in identifying a fit between the individual and environmental factors.
The individual may judge this “fit” based on several factors explored within this study,
such as structural aspects of neighborhood quality or psychological neighborhood social
climate. In addition, previous results from Wright and Kloos (2007) revealed that ratings
from outside observers (such as case managers) were significant predictors of individual
mental health outcomes, providing additional evidence that measures independent of
resident perceptions were accurate in predicting individual outcomes.
Objective Environmental Measures
The lack of a significant association between the objective measures of the
environment and the dependent variables is of particular interest. This study found
similar results to other studies showing that objective measures of the environment
remain a poor and inconsistent measure of the environmental factors (Lee et al., 2017;
Weden et al., 2008; Zhang et al., 2019). Of note, when measuring structural
environmental factors, objective measures of SES, as defined by the Community Profile
Score, were not a significant predictor, while perceptions of neighborhood quality were
significant. This author agrees with the criticism from several researchers that the specific
measures that comprise neighborhood disadvantage are unknown and poorly documented
within the literature (Kloos & Shah, 2009; Mair et al., 2008). Additionally, McElroy et al.
(2019) stated that the complexity and the sheer number of potential SES or neighborhood
factors might lead to difficulties finding associations with individual outcomes.
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Therefore, objective measurements of neighborhood disadvantage or poverty may be too
broad to help draw associations to individual health outcomes. Selecting objective
measures based on a supported empirical theory, as this study attempted, may assist in
identifying objective factors more relevant to individual health outcomes, in addition to
narrowing the large selection of factors currently presented to researchers using this data
source.
Furthermore, the poor predictive ability of objective factors could be due to the
inconsistency by which objective measures of the environment are constructed and
measured. This study constructed an objective Community Profile score based on
common SES indicators used in the literature. However, similar to the findings of Wright
& Kloos (2007), this study found Community Profile score to be a poor predictor of
individual outcomes. Therefore, the large number of available SES factors makes the
creation of composite measures inconsistent. Cummins et al. (2005) state that there are
challenges in developing measures of the objective environment due to missing or
unavailable data and that the methods of objective data collection may differ between
regions and neighborhoods. Researchers have recently developed several measures to
better assist in categorizing objective structural environmental factors. For example, the
Social Vulnerability Index consists of several domains of objective factors, including
SES, household composition and disability, minority status and language, and housing
type and transportation (Flanagan et al., 2011). Using analyses based on these more
defined domains may assist in future studies of objective environmental factors. Finally,
as suggested by McElroy et al. (2019), objective measures of the neighborhood may not
be related to individual-level outcomes and may be better served for analyzing
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neighborhood-level outcomes, thus bypassing any potential bias or ecological fallacies
that may arise by attempting to extrapolate individual effects from neighborhood-level
data. Researchers should continue to develop alternative methods of measuring objective
factors and include additional measures independent of traditional socioeconomic data.
Objective measures of psychosocial environmental factors were also poor
predictors of the variance in each of the study outcomes. Wright and Kloos (2007)
suggested that objective and subjective measures may measure different aspects of a
similar environmental context. For example, the HERS-NDCL, an objective measure of
social disorder (O-P), was consistently a poor predictor of study outcomes, while
perceptions of neighborhood social climate were the strongest overall predictor. The
items in the HERS-NDLC measured observable aspects of social disorder, such as litter,
evidence of drug use, and poor upkeep, which may not be strongly associated with
individual mental health outcomes. In contrast, the interactions with other residents and
the overall social climate and perceptions of safety were strong predictors that explained
a significant amount of variance in each of the mental health outcomes in this study.
These results demonstrate that even researchers’ observations of psychosocial stressors
were poor indicators of the influence of social disorganization of individual mental health
outcomes. This suggests that subjective measures are again a more effective method of
identifying the role of environmental factors on individual mental health outcomes.
Finally, while effective at cataloging factors of disadvantage and social disorganization,
objective measures do not consider the individual impact on residents. Subjective
measures, on the other hand, have been lauded for the ability to differentiate the impact
of environmental factors between individual residents, either due to their perception of
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available coping mechanisms, judgments of the value of specific resources, or the
incorporation of individual-level resident characteristics (Cutrona et al., 2000; Folkman,
1984; Hobfoll, 1991; Kawachi & Berkman, 2003; Kruger et al., 2007; Stafford et al.,
2011; Townley et al., 2009). For example, the lack of childcare services in a
neighborhood may be perceived as a stressor for a parent but may not impact a resident
without children. Therefore, researchers should consider moderation or mediation effects
of subjective resident perceptions when using objective measures, as shown in several
previous studies (Forthman et al., 2021; Ross, 2000; Ross & Mirowsky, 2001; Weden et
al., 2008). The consideration of individual-level resident characteristics may also assist in
these moderation and mediation studies.
Combination of subjective and objective measurements
The results from this study are consistent with the few other studies that have
combined objective and subjective measures of environmental factors (Lauwers et al.,
2021; Lee et al., 2017; Weden et al., 2008). For example, this study found subjective
measures of the environment to be significantly associated with each of our mental health
outcomes, with no significant association between objective measures and individual
mental health outcomes. Other researchers have found similar results and conclude that
the subjective measures may be more strongly related to mental health outcomes than
objective measures (Roh et al., 2011; Wen et al., 2006; Zhang et al., 2019). For example,
Stahler et al. (2009), using GIS data, discovered, the objective presence of neighborhood
resources was not significantly related to mental health outcomes for a population with
co-occurring mental health and substance use disorders. In addition, perceptions of the
psychosocial environment may be more strongly associated with mental health outcomes
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(Mair et al., 2008). For example, Ross and Mirowsky (2009) discovered that perceived
social disorder was more related to mental health outcomes such as anxiety, anger, and
depression. Ellaway et al. (2001) found that perceptions of neighborhood disorder and
neighborhood social climate were significantly associated with several mental health
outcomes. In contrast, researchers have found that objective measures of structural
environmental factors may be more strongly related to physical health outcomes than
subjective measures of the environment (Chen & Chen, 2015; Wen et al., 2006). One
reason for the poor relationship between subjective measures and physical health
measures may be due to the physical health outcomes chosen by researchers (Macintyre
et al., 2002). For example, studies have used outcomes of increased mortality and specific
physical health diagnoses as outcomes. These outcomes may have no connection to
resident perceptions or psychosocial environment factors but may be more strongly
related to SES and the access to resources within the structural environment such as
healthcare and recreation areas (Cummins et al., 2005; Macintyre et al., 2002). Finally,
several researchers have concluded that structural environmental factors may impact
resident perceptions of the environment (Amérigo & Aragones, 1997; Silver et al., 2002).
In these cases, resident perceptions or psychosocial environmental factors may serve as a
mediator or moderator of the relationship between objective structural factors and
individual health outcomes. For example, residents may report lower levels of
neighborhood satisfaction in areas with poor job opportunities or engage in less social
activities in areas with less recreational areas. Additionally, Pahwa et al. (2020) stated
that the perception of access to community resources such as churches and community
centers may represent potential sources of support or available resources if needed.
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Therefore, in terms of implications for policymakers, changing the experiences
people have in settings may be less time and cost-consuming than changing aspects of the
physical environment or constructing new neighborhoods. Additionally, studies have
provided evidence that resident perceptions may change with the assistance of fellow
residents and the dissemination of information and awareness campaigns. For example,
Gebel et al. (2010) study tracked the results of changing perceptions of the walkability of
neighborhoods and discovered that changes in perceptions of the walkability of the
neighborhood were associated with increased physical activity after a nine-month followup. For treatment providers, working to improve clients’ experiences where they live and
locating areas with a positive perception of these environmental factors may help to
maintain treatment goals, especially for persons with serious mental illness engaging in
independent living situations. Experiences of community living and related
environmental factors can be a target for policymakers and community leaders to
promote and maintain mental health outcomes.
Individual Mental Health Outcomes
Previous studies have focused heavily on the relationship between the
environment and specific mental health diagnoses, particularly depression (Cutrona et al.,
2006; Robert, 1998; Ross, 2000). However, the results of this study show a relationship
between environmental factors, general psychiatric distress, mental illness symptom
management, and self-reported recovery behaviors in a population of persons with
serious mental illness. These results are significant, as SMI comprises several different
diagnoses and the heterogeneity of symptoms can impact an individual’s ability to live
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independently and successfully integrate into their community (Cutrona et al., 2005;
Davis et al., 2013; Kloos & Shah, 2009; McElroy et al., 2019; Wong & Solomon, 2002).
BSI-GSI. This study discovered that outcomes of psychiatric distress, as
measured by the BSI-GSI, were strongly associated with subjective measures of both
structural and psychosocial environmental factors. In particular, this study found an
association between lower ratings of neighborhood social climate and neighborhood
quality and higher ratings of psychiatric distress. These results were similar to many other
findings within the literature (Christie-Mizell, Steelman, 2003; Corrigan, 1998; Cutrona
et al., 2000; Forthman et al., 2021; Sampson et al., 2002). In addition, of the significant
predictors, the study found that resident perceptions of neighborhood social climate were
the most strongly associated variable to each of the outcomes in the study. Finally, this
study found that perceptions of neighborhood safety were only significantly associated to
psychiatric distress outcomes compared to objective-psychosocial (O-P) environmental
factors, suggesting that this variable may provide a poor explanation of variance or the
explanation may be accounted for by other variables.
IMRS. Outcomes of illness and symptom management revealed similar results to
the BSI-GSI. This study found that perceptions of neighborhood social climate were
significantly associated with illness and symptom management. In addition, the results
illustrated that neighborhood social climate was significantly associated with higher
ratings on the IMRS, suggesting more effective management of mental health symptoms.
This study found that subjective ratings of neighborhood safety were not significantly
related to outcomes illness management and recovery in any of the models, suggesting
that recovery-related behaviors may not be associated with perceived crime rates. This
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finding contradicts results found in the literature which indicate that individuals may
change their behavior, namely recreation and walking in the neighborhood, due to
negative perceptions of crime (Sampson et al., 1997; Sooman & Macintyre, 1995; Won et
al., 2016). This may suggest that recovery-related behaviors are more tied to aspects of
socialization and utilization of community resources as measured by the social climate
and neighborhood satisfaction measures, respectively. Similar to the BSI-GSI, measuring
psychiatric distress, objective measures of the environment did not explain a significant
amount of variance for this outcome, providing additional evidence for the role of
individual experiences in determining recovery outcomes. Finally, as mirrored in
outcomes of psychiatric distress, subjective perception of the neighborhood social climate
was the strongest predictor in the model.
RAS. Outcomes of self-reported recovery progress demonstrated more mixed
results compared to the other outcome measures. First, this study found that perceptions
of neighborhood safety were significantly associated with self-reports of recoveryoriented behavior only when accounting for the variance explained by structural
environmental factors. This may suggest that this variable may explain variance not
accounted for by structural environmental factors. Additionally, the RAS, measuring selfreports of recovery-oriented behavior, was one of the only outcome measures that
showed a consistent association with perceptions of neighborhood safety, albeit in an
unexpected negative relationship. This may also suggest that feelings of safety or fear of
crime are associated with feelings of connection or the psychological attachment to the
community, two factors noted in other studies to be strongly associated with recovery and
community integration (Drake & Whitley, 2014; Stokols, 1992; Townley & Kloos,
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2011). However, based on the results from this study, perceptions of greater
neighborhood safety were suggested to be associated with less recovery-oriented
behavior. Similar to each of the other measured outcomes, perceptions of neighborhood
social climate and neighborhood satisfaction were found to be significant predictors of
self-reported recovery.
6.3 Statistical Support for A Social-Ecological Model
A stepwise post-hoc analysis solidified the findings of each of the previous
research questions by demonstrating that the entry of predictors did not impact the results
discovered in this study. Entering all predictors into a regression model in the same block
and removing any insignificant predictors revealed that the only significant predictors
were perceptions of neighborhood social climate and neighborhood quality. These two
variables explained a significant amount of variance in each of the study outcomes and
were comparably strong predictors. Furthermore, this model illustrated that perceptions
of neighborhood social climate were overall the strongest predictor of individual mental
health outcomes and explained a majority of the variance in these outcomes. The addition
of perceptions of neighborhood quality provided a modest explanation of variance in
study outcomes. Overall, the total amount of variance explained by the combination of
these two predictors was approximately 13- 15% of the overall total variance. Of note,
subjective measures of neighborhood safety were not found to a be a significant predictor
of any mental health outcomes when entered into the stepwise regression model, even
though previous results illustrated an association to psychiatric distress and recoveryoriented behaviors. Therefore, based on the results of this stepwise post-hoc analysis, this
study provides considerable evidence that a social-ecological model is an appropriate
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method to conceptualize and analyze the relationship between environmental factors and
individual mental health outcomes. Psychosocial environmental factors, specifically
subjective measures of the neighborhood social climate, are strong predictors of
individual mental health outcomes. Perceptions of neighborhood quality are also strong
predictors of individual mental health outcomes.
6.4 Limitations
There are several limitations of this study. First, this study used cross-sectional
data, making the findings representative of a single point in time. Due to these factors,
this study cannot make any causal inferences about the etiology or the direction of the
relationship between environmental factors and individual outcomes. Sampson et al.
(2002) noted that there may be a bidirectional relationship between neighborhood-level
factors and individual outcomes. For example, a person with a diagnosis of schizophrenia
may face discrimination from others and struggle to secure employment, thus causing
them to live in low SES areas or creating negative perceptions of neighborhood resources
or social climate. The use of longitudinal data in studies of the environment-individual
relationship may assist in clarifying these research gaps (Sampson et al., 2002; Stafford et
al., 2011). The HOME study, from which this study draws data, tracked participants for
one and a half years. Further analysis of this data would help determine if the associations
found in this study hold over extended periods of time as residents settle into their
neighborhoods or depart these areas for various reasons. This data can be beneficial for
studies of persons with SMI as research has shown that as people become more attached
to their home, they perform most of their activities in these areas and engage in more
social activities (Stafford et al., 2011; Townley & Kloos, 2011). Studies of the impact of
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housing tenure have started to rise as a population variable of interest in environmentindividual relationship studies. Researchers posit that housing tenure can build social
control and serve as an indicator of social organization and a deterrent to social
disorganization (Chen & Chen, 2015; Kubrin, 2009). Research has also revealed that
housing tenure is related to feelings of trust towards other neighbors, feelings of safety,
and greater socialization (Ellaway et al., 2001; Forthman et al., 2021; Leventhal &
Brooks-Gunn, 2003; Mennis et al., 2016; Qiu et al., 2019). In contrast to housing tenure,
researchers have suggested that residential instability may lead to higher levels of social
disorganization as residents fail to establish relationships and is associated with higher
rates of crime and visible indicators of substance use (Boardman et al., 2001; Chen &
Chen, 2015; Leventhal & Brooks-Gunn, 2003; Silver et al., 2002; Stahler et al., 2007;
Winstanley et al., 2008). Longitudinal studies can also assist with documenting changes
within neighborhoods regions and among residents. Sampson et al. (2002) stated that
neighborhoods could shift rapidly in their presentation due to changes in available
resources, infrastructure, and neighborhood investment, population shifts due to
gentrification, residential instability, and social processes that change the interaction
between residents. Recent studies have begun to include variables of time, current
sociological events, and norms as predictive factors in examining the environment
(Cummins et al., 2007; Matthews & Yang, 2010). Additionally, other research has
revealed that social control, exchange of resources, and major worldwide events such as
epidemics cause responses in environments and neighborhoods based on the dynamic
social processes within these areas (Zhang et al., 2021). This new focus on the social
aspects of the environment is a recent shift from the emphasis on neighborhood
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compositional factors such as SES, income, and racial/ethnic demographics that may be
exogenous variables and not directly responsible for observed outcomes related to
environmental factors.
Next, objective methods used within this study relied heavily on U.S. Census data
from 2010, the most recently available U.S. Census data for analysis. Subjective resident
perceptions were also collected during this time. Thus, the results presented in this study
may be more representative of that time period. Therefore, changes in neighborhood
perceptions of the social climate and neighborhood satisfaction may have changed
significantly based on neighborhood events and changes in social dynamics as described
above. However, this study's results may help draw general conclusions of the
relationship between the environment and individual outcomes. The long periods of time
between U.S. Census data collection again highlight the importance of longitudinal
studies of neighborhoods and residents to draw and demonstrate consistent results.
Additionally, U.S. Census tracts and neighborhood boundaries may have changed within
the neighborhoods collected, leading to different results. Additionally, participant
addresses were geocoded using U.S. data divided by census-level tracts when preparing
data for analysis. Other studies may use different boundaries between neighborhoods or
may not use census data at all. Furthermore, in the analyses completed in this study,
participant locations were not nested within neighborhoods, disallowing comparisons
between neighborhoods. The results from this study show that resident locations varied
significantly from each other. Future studies should include examination of differences in
neighborhoods, possibly by SES or demographic makeup to determine any differences in
perceived social disorder, neighborhood social climate, or structural resources and any
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impact on individual outcomes. Multilevel statistical models may be used for these types
of analyses.
The other objective data source used in this study was the (O-P) HERS-NDCL,
measuring objective measures of social disorder surrounding participants’ residences.
This study has discussed criticisms and the complexity of determining appropriate spatial
scales for analysis. The insignificant association between the HERS-NDCL and
community integration outcomes may be a reflection of examining the wrong spatial
scale. For example, the surrounding area of participants’ residences may be too broad or
too narrow of an observation space. However, Wright and Kloos (2007) provided
evidence that the neighborhood level is a significant predictor of individual outcomes,
over and above measures of the physical apartment level, and that measures of the larger
community scale added no additional explanation of the variance in the environmentindividual relationship. These results suggest that perhaps measures of the spatial scale
related to individual outcomes are a more complex construct than a defined geographical
area. The (S-P) HES-S, a subjective measure of neighborhood safety associated with the
psychosocial environment, displayed an unexpected relationship to recovery-oriented
behavior, suggesting that neighborhoods perceived as safer were associated with lessrecovery-oriented behavior. Future studies should consider the inconsistency of
subjective reports of neighborhood crime and safety and perhaps measure this
environmental factor objectively. This limitation suggests that not all resident perceptions
of environmental factors are appropriate for measuring individual outcomes
Another limitation is that the data collected for this study represented a population
within a Southern U.S. metropolitan area. Thus, differences in resident perceptions,
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neighborhood resources, and neighborhood-level SES factors may not be representative
of other regions. Therefore, the results found in this study may not generalize to other
environments, such as rural environments or different countries. Researchers have noted
that differences in neighborhood-level data collection vary within the literature, and areas
with a large amount of ethnic heterogeneity can also be interpreted as indicative of social
disorder (Sampson & Raudenbush, 2004; Zhang et al., 2019).
Finally, this study collected resident perceptions from participants with various
diagnoses of serious mental illness. Some researchers have challenged the validity of
subjective measurements from participants that may be biased (Mair et al., 2008; Wen et
al., 2006). This study did not control for any possible same-source bias; therefore, the
results may show some impact of biased responses. However, previous studies using
samples of persons with SMI have revealed that members of this population are generally
good observers of their neighborhood (Townley et al., 2009; Wright & Kloos, 2007).
Future studies should examine relationships between other SMI diagnoses and individual
mental health outcomes and subjective resident perceptions. Major Depressive Disorder
is one diagnosis that has received a significant amount of focus in the literature, whereas
Schizophrenia and Bipolar Affective Disorder have been less commonly studied (Cutrona
et al., 2000, 2006; Mair et al., 2008; Stafford et al., 2011).
6.5 Directions for Future Study
Despite the modest amount of variance explained by the predictors in this study,
there are still important implications for prevention. First, regarding treatment and
community integration attempts, locating areas for potential independent living should
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incorporate resident perceptions of structural and psychosocial environmental factors.
Thus, when discharge planning, providers should consider locations that allow the
individual to socialize actively, either with other neighbors or identified sources of social
support. These decisions may rely on determining an effective “fit” between objective
environmental factors, such as neighborhood makeup and available resources, and
resident experiences within their environment. Additionally, areas that are more
welcoming and inclusive, especially for people with SMI, are critical. Although
participants in this study were not using supported housing, providers should locate
supported housing providers willing to accept persons with psychiatric disabilities. Wong
and Solomon (2002) mention that independent and supported housing programs should
focus on placing individuals near other residents without SMI to develop a diverse social
support group. Many areas do indeed have limits on the percentage of individuals with
psychiatric disabilities who can use supportive housing services at any one site.
Additionally, helping individuals to build a psychological sense of community postdischarge can assist with maintaining treatment gains and increasing participation within
the neighborhood. When residents feel a sense of community to their neighborhood, they
can socialize with others, build better connections, and enact social control. (Ellaway et
al., 2001; Kruger et al., 2007). Finally, as Drake and Whitely (2014) suggested,
empowering residents to identify their own goals and preferred neighborhoods can assist
community integration and facilitate recovery goals. GIS data can assist in discharge
planning by helping to identify areas within the community that may assist with recovery,
such as churches and recreation areas, and areas to avoid, such as neighborhoods with
high rates of alcohol-selling establishments (Stahler et al., 2007, 2009). Townley et al.
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(2009) recommended that future research using GIS incorporate resident input to identify
resources within the environment that are deemed valuable and increase neighborhood
satisfaction.
This author agrees with the sentiment of Cutrona et al. (2005) that neighborhoods
do not impact all residents in the same manner and that residents may respond to different
neighborhood challenges in unique ways, consistent with a social-ecological perspective.
Therefore, this study recommends that neighborhood issues be addressed at the
neighborhood level. For example, in neighborhoods with identified SES disadvantage,
housing policies can assist in distributing individuals into a diversity of areas to avoid
concentrated poverty and possibly increase varied sources of social support available to
residents. Additionally, advocacy efforts should focus on the best ways to mobilize
resident resources to develop social capital and enact social control within
neighborhoods. Further, using suggestions from other disciplines, such as those from
urban planning to improve neighborhood social climates, may improve residents'
residential satisfaction and socialization. For example, Lee et al. (2017) mentioned that
improved neighborhood design may increase socialization and foster connections
between residents and other neighborhoods by including designated socialization areas.
In addition, Chen and Chen (2015) discussed the positive results of increasing
perceptions of safety in reducing resident anxiety levels. Finally, intervention directed at
an environmental level may be successful in assisting a large group of residents as a
whole.
For policymakers, changing resident perceptions of their neighborhood may
impact residents' mental and physical health outcomes. This may be preferable to more
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cost-prohibitive changes to the infrastructure of the neighborhood or slow changes to
local policy. Increasing opportunities for socialization and facilitating cohesion through
neighborhood events or meetings with residents may assist with fostering supportive and
inclusive neighborhoods where residents feel welcome and socialize with others. These
initiatives may also assist with limiting any social disorder inherent or prospective to the
neighborhood. This study highlights results from Gebel et al. (2010) and their study of
walkability in which they discovered that increasing perceptions of the walkability of a
neighborhood was effective in increasing physical activity as these perceptions were
more strongly associated with previous physical activity than objective measures of
walkability. Sponsoring more programs that allow residents to move out of disadvantaged
neighborhoods and into more advantaged neighborhoods can also assist with moving
individuals and families out of areas that may be impacting their physical or mental
health (Leventhal & Brooks-Gunn, 2003; Rosenbaum et al., 2003). Building new
neighborhoods or developing additional amenities to improve neighborhood quality may
be prohibitively expensive. However, identifying the fit between existing structural or
objective measures and subjective resident needs can be a cost-saving and time-saving
method. A focus on promoting positive experiences of participating in community life
expands intervention models but appears to support treatment, rehabilitation, and
recovery goals of many mental health systems. As espoused by the social-ecological
model, the relationship between the person and the environment is tantamount to
producing desirable outcomes.
Additionally, managing resident perceptions of the neighborhood social climate
and ensuring that neighborhoods have adequate resources to respond to challenges can
135

assist in building neighborhoods that are resilient to various challenges and buffer
residents from adverse individual outcomes related to these events (Stokols et al., 2013).
For example, Cutrona et al. (2006) discovered that after Hurricane Katrina in 2005,
neighborhoods characterized by concentrated poverty lacked resources to respond to the
natural disaster. Furthermore, they noted that these neighborhoods were beginning to
rebuild similarly to before the event, placing them at increased risk for repeated issues.
Finally, the authors noted that residents had low interactions in these neighborhoods and
did not assist other neighbors in rebuilding and sharing resources as in more advantaged
neighborhoods. Kloos, Flory, Hankin, Cheely & Segal (2009) found similar results that
revealed that neighborhood-level factors were associated with receiving social support
and recovery from Hurricane Katrina. Finally, land use studies reveal that greater green
space availability is associated with positive mental health outcomes (Lauwers et al.,
2021; Maruthaveeran & Konijnendijk Van Den Bosch, 2014). Additionally, perceived
greater use of land for retail areas is associated with poorer perceptions of neighborhood
quality (Dong & Qin, 2017). The presence and lived environments of high-rise
multifamily apartments are associated with more negative perceptions of neighborhoods
and lower rates of social interaction. These areas are also associated with more traffic and
in some cases, are perceived as potential sources of crime (Maruthaveeran &
Konijnendijk Van Den Bosch, 2014).
Finally, as Wandersman and Nation (1998) suggested, a majority of the literature
on the environment-individual relationship has focused on negative or harmful aspects of
the environment. Future studies should expand their focus to include environmental
factors that can serve as a positive benefit for the outcomes of residents. For example,
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some studies have focused on SES, emphasizing advantaged neighborhoods; however,
more information is needed on the contextual aspects of the environment and the
psychosocial factors of the environment that can be helpful (Weden et al., 2008).
6.6 Conclusion
This study attempted to determine the answers to three current gaps in the
literature. This study demonstrated that subjective measures of the environment add
another layer of explanation to the connection between the environmental context and
individual outcomes over and beyond traditional objective measures of the environment.
Additionally, this study found that psychosocial environmental factors were more
strongly related to mental health outcomes of psychiatric distress, recovery behaviors,
and self-reported recovery progress. Notably, the results illustrated that resident
perceptions of the psychosocial environment explain a significant amount of variance in
individual mental health outcomes, even after accounting for the variance explained by
other variables. By unveiling these relationships, researchers can continue to use a socialecological framework for exploring other associations between the environment and
individual outcomes and develop treatment and discharge goals that can assist persons
with SMI to live independently within their communities.
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APPENDIX A
HOUSING ENVIRONMENT SURVEY – NEIGHBORHOOD QUALITY
SCALE (HES-NQ)
1 = Strongly Disagree
2 = Disagree
3 = Neither Disagree or Agree
4 = Agree
5 = Strongly Agree

1. It is easy to get transportation in my neighborhood

1

2

3

4

5

1

2

3

4

5

3. I can get the things that I need from stores in my
neighborhood (food, clothes, supplies)

1

2

3

4

5

4. I have a hard time getting health care services in
my neighborhood

1

2

3

4

5

5. There are things to do for fun in my neighborhood
(movie theatre, bowling)

1

2

3

4

5

6. People can find police officers when they are
needed in my neighborhood

1

2

3

4

5

7. My family and friends are too far away from where
I live

1

2

3

4

5

8. There are not enough street lights in my
neighborhood

1

2

3

4

5

2. Crime is a problem in my neighborhood
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9. My neighborhood looks nice
1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

10. There is too much noise in my neighborhood

11. I have good sidewalks in my neighborhood

12. There is a lot of traffic on the streets in my
neighborhood
13. There are nice parks in my neighborhood

14. I can’t do things outdoors in my neighborhood
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APPENDIX B
HOUSING ENVIRONMENT SURVEY – NEIGHBORHOOD SOCIAL
CLIMATE (HES-NSC)
1 = Strongly Disagree
2 = Disagree
3 = Neither Disagree or Agree
4 = Agree
5 = Strongly Agree

1. I feel safe in my neighborhood.
1

2

3

4

5

2. Sometimes I feel unwelcome in my neighborhood
because of my ethnicity and my cultural background.

1

2

3

4

5

3. People in my neighborhood are friendly to
everybody no matter what the person's skin color or
ethnic background.

1

2

3

4

5

4. Police treat people differently in my neighborhood
because of the color of their skin.

1

2

3

4

5

5. Sometimes, people in my neighborhood hassle me
when I'm out walking.

1

2

3

4

5

6. I need to be careful who I talk to in my
neighborhood.

1

2

3

4

5

1

2

3

4

5

7. My neighborhood is an easy place to live.
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8. People in my neighborhood treat me as an equal.
1

2

3

4

5

9. Sometimes I feel unwelcome in my neighborhood
because of my disability.

1

2

3

4

5

10. People in this neighborhood know that I have my
disability.

1

2

3

4

5

11. Some people in my neighborhood give me a hard
time because of my disability.

1

2

3

4

5

12. People in this neighborhood are afraid of me
because of my disability.

1

2

3

4

5

For the next two questions, please answer what you believe is true or your perception of what is true;
you do not need to have accurate facts.

13. How many people in your neighborhood have either the same race or ethnic background as
you?

No One

A Few

About Half

Most

Everybody

1

2

3

4

5

14. How many people in your neighborhood have the same disability as you?

No One

A Few

About Half

Most

Everybody

1

2

3

4

5
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APPENDIX C
HOUSING ENVIRONMENT SURVEY - NEIGHBORHOOD SAFETY
SCALE (HES-S)

1. How often are people attacked right around your
building?

0

Never

1

Few Times a Year

2

Once Per Month or Less

3

2-3 Times a Month

4

Once a Week

5

2-3 Times a Week

6

Once a Day

0

1

2

3

4

5

6

0. How often are people selling drugs?

0

1

2

3

4

5

6

0. How often are people using drugs?

0

1

2

3

4

5

6

4. How often are people robbed around your building?

0

1

2

3

4

5

6

5. How often have people had things stolen from their
apartment (place, home)?

0

1

2

3

4

5

6

6. How often does destruction of property happen?

0

1

2

3

4

5

6

7. How often are groups of people just hanging out and
causing problems?

0

1

2

3

4

5

6

156

8. How often does new graffiti appear (painting or
writing on walls)?

0

1

2

3

4

5

6

0

1

2

3

4

5

6

9. How often are weapons used (guns, knives)?
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APPENDIX D
BRIEF SYMPTOM INVENTORY (BSI)
0 = Not At All
1 = A Little Bit

In the past month, how much were you distressed by . . .

2 = Moderately
3 = Quite A Bit
4 = Extremely

1. Nervousness or shakiness inside

0

1

2

3

4

2. Faintness or dizziness

0

1

2

3

4

3. The idea that someone else can control your thoughts

0

1

2

3

4

4. Feeling others are to blame for most of your troubles

0

1

2

3

4

5. Trouble remembering things

0

1

2

3

4

6. Feeling easily annoyed or irritated

0

1

2

3

4

7. Pains in heart or chest

0

1

2

3

4

8. Feeling afraid in open spaces or on the streets

0

1

2

3

4

9. Thoughts of ending your life

0

1

2

3

4

10. Feeling that most people cannot be trusted

0

1

2

3

4

11. Poor appetite

0

1

2

3

4

12. Suddenly scared for no reason

0

1

2

3

4

13. Temper outbursts that you could not control

0

1

2

3

4

14. Feeling lonely even when you are with people

0

1

2

3

4

15. Feeling blocked in getting things done

0

1

2

3

4
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16. Feeling lonely

0

1

2

3

4

17. Feeling blue

0

1

2

3

4

18. Feeling no interest in things

0

1

2

3

4

19. Feeling fearful

0

1

2

3

4

20. Your feelings being easily hurt

0

1

2

3

4

21. Feeling that people are unfriendly or dislike you

0

1

2

3

4

22. Feeling inferior to others

0

1

2

3

4

23. Nausea or upset stomach

0

1

2

3

4

24. Feeling that you are watched or talked about by others

0

1

2

3

4

25. Trouble falling asleep

0

1

2

3

4

26. Having to check and double-check what you do

0

1

2

3

4

27. Difficulty making decisions

0

1

2

3

4

28. Feeling afraid to travel on buses, subways, or trains

0

1

2

3

4

29. Trouble getting your breath

0

1

2

3

4

30. Hot or cold spells

0

1

2

3

4

31. Having to avoid certain things, places, or activities
because they frighten you

0

1

2

3

4

32. Your mind going blank

0

1

2

3

4

33. Numbness or tingling in parts of your body

0

1

2

3

4

34. The idea that you should be punished for your sins

0

1

2

3

4

35. Feeling hopeless about the future

0

1

2

3

4

36. Trouble concentrating

0

1

2

3

4

37. Feeling weak in parts of your body

0

1

2

3

4

38. Feeling tense or keyed up

0

1

2

3

4

39. Thoughts of death or dying

0

1

2

3

4

159

40. Having urges to beat, injure, or harm someone

0

1

2

3

4

41. Having urges to break or smash things

0

1

2

3

4

42. Feeling very self-conscious with others

0

1

2

3

4

43. Feeling uneasy in crowds, such as shopping or at a
movie

0

1

2

3

4

44. Never feeling close to another person

0

1

2

3

4

45. Spells of terror or panic

0

1

2

3

4

46. Getting into frequent arguments

0

1

2

3

4

47. Feeling nervous when you are left alone

0

1

2

3

4

48. Others not giving you proper credit for your
achievements

0

1

2

3

4

49. Feeling so restless that you couldn’t sit still

0

1

2

3

4

50. Feelings of worthlessness

0

1

2

3

4

51. Feeling that people will take advantage of you if you let
them

0

1

2

3

4

52. Feelings of guilt

0

1

2

3

4

53. The idea that something is wrong with your mind

0

1

2

3

4

54.
During the past month, to what extent has your emotional health interfered with your
daily activities?
Not at all

Slightly

Moderately

Quite a bit

Extremely

1

2

3

4

5
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APPENDIX E
ILLNESS MANAGEMENT AND RECOVERY SCALE (IMRS)
1. Progress towards personal goals: In the past 3 months, I have come up with…

No personal
goals

A personal goal
but have not
done anything to
finish it

A personal goal
and made it a
little way toward
finishing it

A personal goal
and have gotten
pretty far in
finishing my goal

A personal goal
and have finished
it

1

2

3

4

5

2. Knowledge: How much do you feel like you know about symptoms, treatment, coping
strategies (coping methods), and medication?
Not very much

A little

Some

Quite a bit

A great deal

1

2

3

4

5

3. Involvement of family and friends in my mental health treatment: How much are
family members, friends, boyfriend/girlfriend, and other people who are important to you
(outside your mental health agency) involved in your mental health treatment?

Not at all

Only when there
is a serious
problem

Sometimes, like
when things are
starting to go
badly

Much of the time

A lot of the time
and they really
help me with my
mental health

1

2

3

4

5
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4. Contact with people outside of my family: In a normal week, how many times do you
talk to someone outside of your family (like a friend, co-worker, classmate, roommate,
etc.)
0 times per week

1-2 times per
week

3-4 times per
week

6-7 times per
week

8 or more times
per week

1

2

3

4

5

5. Time in Structured Roles: How much time do you spend working, volunteering, being
a student, being a parent, taking care of someone else or someone else’s house or
apartment? That is, how much time do you spend in doing activities for or with another
person that are expected of you? (This would not include selfcare or home maintenance.)

2 hours or less
per week

3-5 hours per
week

6-15 hours per
week

16-30 hours per
week

A More than 30
hours a week

1

2

3

4

5

6. Symptom distress: How much do your symptoms bother you?
My symptoms
really bother me
a lot

My symptoms
bother me quite
a bit

My symptoms
bother me
somewhat

My symptoms
bother me very
little

My symptoms
don’t bother me
at all

1

2

3

4

5

7. Impairment of functioning: How much do your symptoms get in the way of you doing
things that you would like to or need to do?
My symptoms
really get in my
way a lot

My symptoms
get in my way
quite a bit

My symptoms
get in my way
somewhat
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My symptoms
get in my way
very little

My symptoms
don’t get in my
way at all

1

2

3

4

5

8. Relapse Prevention Planning: Which of the following would best describe what you
know and what you have done in order not to have a relapse?

I don’t know how
to prevent
relapse

I know a little, but
I haven’t made a
relapse
prevention plan

I know 1 or 2
things I can do,
but I don’t have a
written plan

I have several
things that I can
do, but I don’t
have a written
plan

I have a written
plan that I have
share with others

1

2

3

4

5

9. Relapse of Symptoms: When is the last time you had a relapse of symptoms (that is,
when your symptoms have gotten much worse)?

Within the last
month

In the past 2 to 3
months

In the past 4 to 6
months

In the past 7 to
12 months

I haven’t had a
relapse in the
past year

1

2

3

4

5

10. Psychiatric Hospitalizations: When is the last time you have been hospitalized for
mental health or substance abuse reasons?

Within the last
month

In the past 2 to 3
months

In the past 4 to 6
months

In the past 7 to
12 months

I haven’t been
hospitalized in
the past year

1

2

3

4

5

11. Coping: How well do feel like you are coping with your mental or emotional illness
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from day to day?
Not well at all

Not very well

Alright

Well

Very well

1

2

3

4

5

12. Involvement with self-help activities: How involved are you in consumer run
services, peer support groups, Alcoholics Anonymous, drop-in centers, WRAP (Wellness
Recovery Action Plan), or other similar self-help programs?

I don’t know
about any selfhelp activities

I know about
some self-help
activities but I’m
not interested

I’m interested in
self-help
activities but I
have not
participated in
the past year

1

2

3

I participate in
self-help
activities
occasionally

I participate in
self-help
activities
regularly

4

5

13. Using Medication Effectively: (Don’t answer this question if your doctor has not
prescribed medication for you). How often do you take your medication as prescribed?
Never

Occasionally

About half of the
time

Most of the time

Every day

1

2

3

4

5

14. Functioning affected by alcohol use: Drinking can interfere with functioning when it
contributes to conflict in relationships, or to money, housing and legal concerns, to
difficulty showing up at appointments or paying attention during them, or to increased
symptoms. Over the past 3 months, how much did drinking get in the way of your
functioning?

164

Alcohol use
really gets in my
way a lot

Alcohol use gets
in my way quite
a bit

Alcohol use gets
in my way
somewhat

Alcohol use gets
in my way very
little

Alcohol use is not
a factor in my
functioning

1

2

3

4

5

15. Functioning affected by drug use: Using street drugs, and misusing prescription or
over-the-counter medication can interfere with functioning when it contributes to conflict
in relationships, or to money, housing and legal concerns, to difficulty showing up at
appointments or paying attention during them, or to increased symptoms. Over the past 3
months, how much did drug use get in the way of your functioning?
Drug use really
gets in my way a
lot

Drug use gets in
my way quite a
bit

Drug use gets in
my way
somewhat

Drug use gets in
my way very
little

Drug use is not a
factor in my
functioning

1

2

3

4

5
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APPENDIX F
RECOVERY ASSESSMENT SCALE (RAS)
1=Strongly Disagree
2=Disagree
3=Neutral
4=Agree
5=Strongly Agree
1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

6. Coping with my mental illness is no longer the main
focus of my life.

1

2

3

4

5

7. I understand my diagnosis.

1

2

3

4

5

8. I have a purpose in life.

1

2

3

4

5

9. Something good will eventually happen.

1

2

3

4

5

1

2

3

4

5

1. I believe that I am recovering from mental illness.
2. I can handle what happens in my life.
3. I ask for help, when I need it.
4. I have goals in life that I want to reach.
5. Even when I don’t believe in myself, other people do.

10. I know when to ask for help.
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11. I understand what the medication prescribed for my
mental illness does.

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

16. My symptoms seem to be a problem for shorter
periods of time each time they occur.

1

2

3

4

5

17. If people really knew me, they would like me.

1

2

3

4

5

18. I have a desire to succeed.

1

2

3

4

5

19. Even when I don’t care about myself, other people
do.

1

2

3

4

5

1

2

3

4

5

21. I’m hopeful about my future.

1

2

3

4

5

22. I am given choices about the treatment I receive.

1

2

3

4

5

23. My symptoms interfere less and less with my life.

1

2

3

4

5

24. I believe I can meet my current personal goals.

1

2

3

4

5

1

2

3

4

5

12. It is important to have a variety of friends.
13. I like myself.
14. I have my own plan for how to stay or become well.
15. I can make positive changes in my life

20. I am willing to ask for help.

25. I have people I can count on.
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